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ABSTRACT 


This study addresses the U.S. Coast Guard's role in ma- 
rine environmental protection and costs to states of assum- 
ing two Coast Guard marine environmental protection functions, 

oil spill investigation and cleanup. U.S. Coast Guard data 
for eight West Coast port areas have been used to perform 
regression and other analyses to relate pollution sources and 
causes to the number of oil spills occurring in an area. The 
number of spills then are linked to costs of investigation 
and cleanup within that area. 

Other considerations relating to state assumption of 
marine environmental protection functions are outlined. A 
grant-in-aid program may be established by the Coast Guard 
to induce state participation. A possible fund allocation 
formula is presented. It is based on maintaining the pre- 


sent level of cost-effectiveness for the program. 
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; I. INTRODUCTION AND BACKGROUND 


"Decision making involves weighing the advantages or 
'benefits' of a potential action against its disadvantages 
em “costs’.” [20,p.93| The objective of this study is to 
attempt to identify the costs involved in one possible course 
of action that the U.S. Coast Guard may pursue in connection 
with its Marine Environmental Protection (MEP) program. Po- 
tential benefits of that course of action can be weighed a- 
gainst the costs identified herein to provide a basis for 
decision making. 

The course of action considered is the possible devo- 
htion of two MEP functions from the Coast Guard to the states. 
These functions are (1) pollution incident cleanup and (2) 
pontucion incident investigation for legal action. 

The U.S. Coast Guard has "concluded that the incentive 
needed to encourage this participation by states is economic 
aid in the form of grants." (6,p.1| iasee clo\ sholLeakshesloye 
of a grant program, the potential size of such a program must 
be determined; and an appropriate formula or CEleecri1on LO 
fund allocation to the states must also be determined. 

The first step is the estimation of the explicit costs 
of performing the functions outlined above. Such costs as 
that of purchasing, stockpiling, and maintaining pollution 
response equipment, training and employing personnel, and 
conduction and processing pollution incident response a= 


vestigations are to be considered. 





* With those data, it may then be possible to predict the 
overall size of the program. Further, the costs may show 
some direct relationship to causal factors. These factors 


could then provide a basis for a fund allocation formula. 


A. U.S. COAST GUARD MEP RESPONSIBILITIES 

Why should the Coast Guard desire that a project of this 
nature be undertaken? The Coast Guard has long been the pri- 
mary federal maritime law enforcement agency. In that role, 
the Coast Guard has always participated in the enforcement 
of anti-pollution legislation such as the Refuse Act of 1899, 
Ene O21 Pollution Act of 1924, and the Oil Pollution Act of 
oo 1. 

Events occurring in the late 1960's acted to give impetus 
to the existing programs and to development of new federal 
legislation. Specifically, pertinent events included the 
following: 

ie The tanker Torrey Canyon grounded off the English 
coast on March 18, 1967 and caused one of the largest oil 
spills in history. | 

2. A gas blowout on an offshore oil platform in the 
Santa Barbara channel on January 28, 1969 resulted in oil 
seepage for over a week. 

3. The National Environmental Policy Act, which became 
itnveon June 1, 1970, created the President's Council on En- 
vironmental Quality. This was among the first of the major 


pieces of environmental legislation in response to the 
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meseased public and political concern with the protection 
of the environment. 

4. The Water Quality Improvement Act, which became law 
on April 3, 1970, provided for civil penalties and cleanup 
@reOll spills. | 

29. The collision of two Standard Oi] Company tankers in 
San Francisco Bay on April 22, 1970 resulted in a 20,000 
barrel os ms ee) ob te a 

6. The Port and Waterways Safety Act became law on July 
Meese. Lt authorized the regulation of ship traffic and 
ship construction to provide increased environmental pro- 
ipecti1on. 

7. The amendments to the Federal Water Pollution Control 
Act became law on October 18, 1972 anda expanded the provisions 
of the Water Quality Improvement Act. 

The significance of the events listed above to the Coast 
Guard can be demonstrated by their effect on the Coast Guard 
Berdget. In fiscal year 1969, the Marine Environmental Pro- 
tection program budget stood at $3,570,000. By fiscal year 
1974, the MEP budget had increased to $22,013,000. During 
the same period, personnel assigned to this program increased 
by 518. 

There are two main pieces of legislation requiring active 


Coast Guard roles in the protection of the environment that 


: One barrel of oil equals 42 U.S. gallons, 6.5 barrels 
Of oil equals approximately one ton. 





are*‘pertinent to this project. These laws and the Coast 
Guard functions under each are as follows: 


1. The Federal Water Pollution Control Act, as amended 


(53,p. 18| 


a. "Engage in such research, studies, experiments 
relative to the removal of oil from any waters and to the 
prevention, control, and elimination of oil and hazardous 
substances pollution." (The law did not specify what was 
to be considered a hazardous substance. The Environmental 
Protection Agency was to designate those substances, and it 
has not yet done so.) 


b. Receive notifications of discharges from vessels 
and from onshore and offshore facilities in accordance with 
Section 311(b) (5). 


c. Assess civil penalties of not more than $5000 
for each offense against the "owner or operator of any 
wMemcel, O©mshore facility, or offshore facitTity from which 
Oil or a hazardous substance is discharged.” 


qd. “Act to remove or arrange for the removal of such 
Oil substance at any time, unless determined such removai 
will be done properly by the owner or operator of the vessel, 
Smshemestacility, or offshore facility from which the dis- 
eharge Occurs." 


e. Establish a National Strike Force of personnel 
"trained, prepared, and available" to act "to minimize 
damage from oil and hazardous substance discharges, inclu- 
ding containment, dispersal and removal of oil and hazar- 
dous substances." 


f. Issue regulations pertaining to (1) methods and 
procedures for removal of discharged oil and (2) procedures, 
methods and equipment to prevent discharges from vessels 
and facilities. 


g. Assess civil penalties for violations or regu- 
iat ons. 


h. Administer a $35 million Revolving Fund to affect 
cleanup of spills when the spiller does not take the neces- 
Sary action or when the spiller is not known. The Coast 
Guard contracts for cleanup and later attempts to recover 
the costs of cleanup from the spiller. 


i. Conduct investigations as necessary to enforce 
EiempLOvisions Of section 311. 





‘ je Deny entry to ports or detelimmwat the: port ny 
vessel over 300 gross tons, except non-self propelled bar- 
ges not carrying 0il or hazardous substances as cargo or 
fuel, that does not produce evidence of financial responsi- 
Prlbtty as defined in section 311 (p) (1). 

k. Provide the On-Scene-Coordinator to direct spill 
response activities in coastal waters, Great Lakes waters, 
meres and harbors. 

2. The Port and Waterways Safety Act of 1972. (53,p.20 


a. Issue regulations for vessel safety for vessels 
carrying certain cargoes in bulk. 


b. Issue regulations to prevent pollution of the 
marine environment resulting from vessel or structural dam- 
age or loss. 


c. Set requirements for shipping documents and for 
tankerman and officer certification. 


deesrnivestigate any accident, incident, or act in- 
volving the loss of, destruction of, or damage to any struc- 
Peeesubyect to Title I of the Act. 


e. Assess penalties for viclaticns of regulations 
issued pursuant to the Act. 


£. Deny entry to U.S. waters to vessels not in com- 
pliance with rules and regulations issued under Title II of 
the Act. 

The above listing was not intended to be an exhaustive 
list of U.S. Coast Guard responsibilities, even under the 
specified legislations. It was intended to provide a legal 
and functional framework to define the factors that are per- 
Erenenme to this study. 

Pars lonibencane. factonecenceringethesmabover listed Coast 
Guard MEP activities is that the resources budgeted for fis- 
eqieyedr 1975 “should allow the MEP program to meet 50% of 
its standards of program effectiveness." [53,p-5| AVCOn 


mamoiting factor to the lack of Coast Guard ability to meet 





- 
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these standards fully is a recently broadened definition of 

what constitute waters of the United States. 
In our view, this comprehends the entire riverine 
system within the United States extending upstream 
to the sources, whatever and wherever they maybe. 
This view takes into account nearly all of the water 
bodies that exist in this country. 54,p.2-6 

This vast water area is one reason why the Coast Guard 
is interested in the possibility of increased participation 
by the states in MEP activities. A second and equally com- 


pelling reason lies in thé administration's policy of "new 


Federalism." 


B. NEW FEDERALISM BACKGROUND 
In the 1975 fiscal year Policy Guidance issued by the 
Office of Management and Budget (OMB), 
The Coast Guard has been directed to re-examine 
the federal role in Marine Environmental Protec- 
wren, in Ehe context of the administration's policy 
of new Federalism, and report to OMB recommending 
appropriate roles for state and local governments 
in this program, together with suggested incen- a 
tives to prepare them to assume those roles. |[ref.57, 
The OMB policy Guidance and the subsequent Coast Guard 
report represent the essential background for the research 
involved in this study. To understand the new federalism 
concept, the basic administration objectives should be re- 
viewed. These basic objectives include the following that 
pertain to this study: [ref.27| 
1. The basic administration philosophy is that "Govern- 
ment in the United States is too large and too powerful and 
must be reduced. There should be greater opportunity for 


the American people to make for themselves choices about what 
meebest for them.” 
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2. “Governmental functions should be previded by those 
levels best able and willing to serve the needs of the people." 
This involves determining’which program activities might be 
performed by state and local governments without loss of ef- 
fectiveness. 


3. There should be a "decentralization and streamlining 
of federal programs." 


4. “State and local elected officials should, to the 
maximum extent possible, have responsibility for administra- 
tion and management of federally assisted programs within. 
their respective jurisdictions." 

5. “Federal, state, and local governments should co- 
operate in developing the necessary management planning and 
evaluation skills that will enable all levels of government 
to manage more effectively and efficiently." 

6. “The federal government should create the proper cli- 
mate for involvement of the private sector in generating ideas 
and resources to achieve solutions." 

It would be well to keep those basic objectives in mind 
throughout the remainder of this paper. Resylts that are not 
in keeping with these objectives are unacceptable. 

In response to OMB Policy Guidance, and in keeping with 
the objectives of new federalism, the Coast Guard determined 
that there existed a possibility for grants-in-aid to states 
to perform certain Marine Environmental Protection functions. 
The problem of determining what incentives would be necessary 
to induce the desired state participation is the complication. 
What incentives will be necessary is a function of two types 
Seretactors: cost factors and political factors. 

MEP activities cost money. To have states assume ad- 
Gitional environmental protection activities will affect 


Bedgetary alllocations. But, momey is not the only signi- 


ficant factor. State governments exist in a political 
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environment. There are, therefore, political factors de- 
termining when, what, or how much of the state resources are 
EO be devoted to any activity. Political factors for states 
include the following: 
Pi. Existing state environmental protection laws. 
2. Priority placed on environmental protection. 
a. Amount of state waters affects this. 
Bb. AMOUNT Gf “Commercial, recreational, and: other 
activity on or along those waters is important. 
3. Existing state environmental protection agencies. 
4. Past experience with federal grants-in-aid. 


These political factors can all affect the incentives 


that would be necessary to induce state participation. Past 


) 


experience with federal grants-in-aid may not be as important 
as the other factors, but it may be the marginal factor in 
deciding the success of the overall program. 

Under President Nixon, federalism became a basic ob- 
jective in many of the administration's domestic programs. 
Recent federal actions in keeping with the new federalism 
Seoncept are: [70,p.6| 

1. The General Revenue Sharing Program. 

2. The Law Enforcement Assistance Program. 

3. The Comprehensive Employment and Training Act. 

4. The Rural Development Act. 

Seapeune omall Boat Safety Act. 

The last mentioned is the most widespread venture into 


the use of grants-in-aid in which the Coast Guard has been 
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involved. It has been proposed that the Boating Safety Pro- 
gram might be representative of an approach that could be 
used to encourage state activity in the MEP field. [70,p.8 

Some of the provisions of the Boating Safety program 
that may be apllicable to the MEP program include the fol- 
lowing: [70,p.9| 

1. The Coast Guard approves state programs directed at 
implementing and supplementing the Act. This approval deter- 
mines whether the state is to receive the full grant or a 
Bamtral grant. 

2. State programs would provide for administrative ser- 
vices (numbering of boats, maintaining records, and submit- 
ting reports) and operational activities (patrols, inspec- 
mons, and treinimg ex public education). 

3. The Coast Guard encourages state effort beyond the 
Act. 

4. The Coast Guard has the authority to terminate pay- 
ments if unauthorized and unacceptable changes ina state's 
program occur. 

See The grant allocation formula provides for federal 


shares of total annual cost not to exceed these limits: 


on /osean Llccaleyear sl) 2. 

be OG 273% In fiscal lyear wa 3. 

oreo OS inet SCal pyveare l 7 4.. 

G.me 0? in fiseal year VoI9e- 5 

eee 35 1/3 1n fiscal syear 127m © . 

fe No state may receive more than 5% of the avail- 


able federal funds. 


re is now envisioned that the federal grant will be 
Genrtimmued at a 50% level. 


bY, 





_ Thus, the Boating Safety Act and the resultant programs 
provide for the Coast Guard to establish administrative guide- 
lines and allocate funds according to the above formula to 
those states meeting the guidelines. Obviously, the intent 
is for states gradually to assume a greater portion of the 
program financing. This may not be the case with a MEP grant 
program. The administrative aspects of the grant should be 
Simic, though; and, for the purpose of this study, they 
will be assumed to be virtually identical. 

One potentially significant difference between the Boating 
Safety program and a Marine Environmental Protection program 
is that the Boating Safety program is a revenue-generating 
program at the state level. The licensing and numbering 
activities provide revenues to defray the impact of the pro- 
gram on the state budget. No such revenue-generating capacity 
exists within the MEP activities presently contemplated for 
state assumption. The allocation formulas may not be similar, 
and a reduction in federal share of funding may not be pos- 


Sible. 


eee tCly SUB-OBJECTIVES OF THIS STUDY 

The costs of MEP activities will be determined through 
piemanatysis Of data obtained from local Coast Guard units, 
CeacteGuard District Offices and other documentary sources. 
aemdeaza analysis should (1) show underlying relationships 
between the factors pertinent to MEP, (2) provide a basis 


Heceisolating the Coast Guard activities relative to each 
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specific MEP function, and (3) allow an estimation of the 
costs of each specific function. 

The data analysis will then establish a cost for MEP 
activities at the level of performance of those activities 
methine Lith, 12th, and 13th Coast Guard Districts: those are 
the areas to which this study will be confined. The cost 
will be a basis from which the costs of state assumption of 
MEP functions can be addressed. 

The potential differences between a state organization 
and the Coast Guard MEP organization will be discussed. The 
potential difficulties with state assumption of MEP functions 
will be discussed. Possible considerations in grant allo- 
cations will also be mentioned. 

Finally, the study wiii provide a iist of recommendations 
and conclusions based on the data analyses and the state MEP 
organization adminstrative considerations. Areas in which 
the available information is inadequate or inconsistent will 
be identified. This may proved an impetus to further study 


in these and other related areas. 
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II. DATA GATHERING PROCEDURES 


The primary means of gathering information for this pro- 
ject were personal visits to Coast Guard District Offices 
and operational units. Information was gathered from the 
following areas: 

1. The llth Coast Guard District Office and units in 
imate Gistrict,. 

a. San Diego Captain of the Port Office. 
b. Los Angeles/Long Beach Captain of the Port 
Office. 
2. The 12th Coast Guard District Office and units in 
enat district. 
ae Gn Francises Captain of the Port Office. 
baeconcord Porntesafety Station: 
ce Monterey Captain. of thegbort Office. 
Gee Humboldt Bay Captamm of thes PorteOffice. 

S.) the 13th Coast Guard District Office and units in 
pat Ciserict. 

a. Seattle Captain of the Port Office. 

bo enoert land CaptainmorethesPoreeOneiice . 
Captain of the Port personnel are the operational arm of the 
Coast Guard in local pollution incident response, investi- 
gation and prevention activities. 

Although interviews were conducted, these visits were 
Mainly for the purpose of examining local records. From 


these records, available information on the following topics 
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was obtained: 

i Vepecificecosts of pollution cleanup efforts. 

Aeoeeauses Of pollution incidentwe. 

3. Typical response actions to pollution incidents. 

feebistrict Office amd local unit orgamigatien fer EP 
Bceivity. 

5. Lists of petroleum-handling waterfront facilities. 

6. Manhours spent in investigation, cleanup, MEP ad- 
ministration and support. 

7.  #Physical resources used in investigation, cleanup, 
MEP administration and support. 

Information was obtained from state agencies now per- 
forming MEP functions. These agencies were guestioned con- 
cerning tneir present level of activity, their organization, 
and the costs incurred in performing their present activities. 
Agencies contacted included the following: 

1. Department of Ecology, State of Washington. 

2. Department of Environmental Quality, State of Oregon. 

3. Department of Fish and Game, State of California. 

4. Department of Fish and Game, State of Nevada. 

Finally, information was obtained from commercial firms 
and cooperatives engaged in providing cleanup services in 
major harbors on the West Coast. These companies do main- 
miaecleanup equipment, do operate that equapment, arid*do 
train personnel. Thus, financial information and price lists 
from these companies can provide some guide to potential 


costs of MEP activities to a state. Information was obtained 
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from the following private enterprises: 

1. Clean Sound, Seattle, Washington. 

2. Western-Willamette Corp., Portland, Oregon. 

Sec lean Bays, Concord; California. 

4. Clean Seas, Santa Barbara, California. 

5. Marine Oil Pickup Service, Seattle, Washington. 

6. O11 Spill Services, Kirkland, Washington. 
wee.) rosby and Overton, .Incs;.: Long=BeachasCalifornia 

See Wm. H. Hutchinson and Sons, Wilmington, California. 

In addition to direct information from these organizations, 
Many pieces of documentary information were examined. Legal 
documents were reviewed. These include federal laws, federal 
regulations, and intra-agency directives concerning criteria 
for and standards of performance for marine environmental 
protection. Existing state laws were reviewed. Inventory 
lists, price lists and financial statements of commerical 
firms were reviewed. 

Statistics and data pertinent to the subject were also 
analyzed. Coast Guard reports provided much of the necessary 
ata. 

1. The Port Safety/Marine Environmental Protection Ac- 
tivities Reports provided 

a. Organizational information. 

Db. Physical resources wsed in the MEP actavatwes, 
c. Manhours expended in MEP related activities, 
dad. Number of incidents and responses, and 


e. Amounts of petroleum transported over waters 
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in @ach jurisdiction. 

2. Reports obtained from the Coast Guard Pollution In- 
cident Reporting System provided costs and resources used in 
cleanup and investigation activities. 

The district office and local unit personnel assisted in 
the interpretation of the data. Other statistics examined 
included shipping and marine commerce data for West Coast 
ports. These included statistics on ship traffic, waterfront 
facilities and offshore facilities. These statistics were 
examined in an attempt to determine the relationship of spill 
numbers and sizes to the level of commercial activity in the 


Marine environment. 
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III. DATA ANALYSIS 


Information was compiled on the following variables per- 
tinent to this study. These variables will be referred to 
hereinafter by the numbers in the listing below. 

1. Number of barrels of oil transferred per quar- 
ter in port areas for which Coast Guard units have respon- 
sibility (Tables B33 and 34). > 

2. The number of tank vessels transitting areas 
for which Coast Guard units have responsibility per quarter 
(Table B6). 

3. The number of waterfront facilities in each 
area that have filed letters of intent to engage in the 
transfer of petroleum to vessels with capacities of 350 
barrels or more for that petroleum (Tables Al-A7). 

4. The number of pollution incident cleanup oper- 
ations in which Coast Guard personnel participated (Tables 
B13 and 14). 

5. The man-hours expended by Caast Gaurd personnel 
in cleanup operations (Tables Bl3 and 14). 

6. The number of spill investigations performed 


within each Coast Guard unit's area of responsibility per 


3pables with alphabetic prefixes are located in the cor- 
responding appendix. Some of the exhibits are tables and 
referred to as tables. The table number listed is then the 
Saioit number. .~ 
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quarter (Tables Bll and 12). All spills reported are in- 
vestigated. Hence, the number of investigations is equal 
Pemene number of known spills. 

j= the amount %of Oi? "spilled; measured in “baerels, 
in each Coast Guard unit's area, per quarter (Table B3). 

8. The man-hours expended each quarter in spill 
investigation in each area (Tables Bll and 12). 

9. The man-hours expended in administrative acti- 
Paeetescsrelated to MEP functions at Coast Guard units in eae@h 
area (Table B14). 

10. The man-hours expended in activities in support 
of MEP functions at Coast Guard units in each area (Table B15). 

ll. The hours of Coast Guard vehicle use in investi- 
gative activities, per quarter, in each area (Tabies Bli anda 
2) 

12. The hours of Coast Guard boat use in investi- 
gative activities, per quarter, in each area (Tables Bll and 
pel?) . 

13. The hours of Coast Guard vehicle use in cleanup 
operations, per quarter, in each area (Tables B13 and 14). 

14. The hours of Coast Guard boat use in cleanup 
Operations, per quarter, in each area (Tables B13 and 14). 

15. The number of spill cleanup operations in each 
area performed by any party, per quarter (Table B7). 

16. The number of spill cleanup operations that 
the Coast Guard has funded from the federal Revolving Fund 


mon et971, 1972 and 1973, by Coast Guard District (limited to 
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emiewtlen, 12th and 13th Districts) (Tabhkes B8=Bil0). 

17. The net amount paid by the Coast Guard to com- 
mercial contractors for cleanup operations. (Net amount is 
the total expenditure, less the amount that the Revolving 


Fund has been reimbursed by spillers.) (Tables B8-Bl0O). 


A. SOURCES OF DATA 
Sources used in the compilation of the data are as fol- 
lows: 

l. The U. S. Coast Guard Port Safety/Marine En- 
vironmental Protection Activities Reports for the llth, 12th 
and 13th Coast Guard Districts provided data on the following 
(as shown in tables in appendices A and B) 

a. Oil volume transferred; 

b. Cleanups and Coast Guard personnel man- 
hours expended in cleanups in which Coast Guard personnel 
participated: 

c. Number of spills; 

dad. Volume of oil spilled; 

e. Man-hours expended by Coast Guard per- 
sonnel in investigation; 

f. Man-hours expended by Coast Guard per- 
sonnel in MEP administrative activities; 

g. Man-hours expended by Coast Guard per- 
sonnel in MEP support activities; 

h. The number of cleanup operations per- 


formed by any party; 
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‘ 1. The hours of vehicle and boat use involved 
in the above activities. 
Data reported by local units were combined and totalled 
by Captain of the Port and Port Safety Station areas of re- 
sponsibility. Thus, the data are presented according to 
eight areas: Seattle, Portland, Concord, San Francisco, 
Monterey, Humboldt Bay, Los Angles/Long Beach and San Diego. 
Exhibit Bl shows these areas on a map. 
2. The U. S. Army Corps of Engineers' Waterborne 
Commerce provided the following data as shown in Tables B4 
and B6: per. 15 
a. Tank vessel transits were compiled by area. 
Every effort was made to eliminate double-counting of transits. 
Arrivals and departures were counted for each port area, but 
not for connecting waterways. Quarterly transit data were 
not readily available; the transit figures per quarter were 
established by summing the annual transits for 1970 through 
41973, and converting to a quarterly average. 
b. Petroleum transportation volumes were com- 
piled by each port along the West Coast for 1971 and 1972. 
These indicate potential areas of pollution incident occurrence. 
bepeecoast Guard Distriecs Office and local unit tee- 
Gords provided spill data, including the number of spills 
Cleaned up by the Coast Guard for 1971, 1962 and 1963, Re- 
volving Fund expenditures for those years are shown in Tables 


Boo, and B10. 
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. 4. Additional cost and equipment information was 
obtained from the Batelle-Northwest Study (Tables and B19 
and B20, and from commercial firms' price lists. 

9. Information regarding number and location of 
waterfront facilities which have submitted letters of intent 
to handle petroleum products was provided by Offices of the 


Captain of the Port. These lists are included in Appendix A. 


B. DATA ANALYSES AND COMPUTATIONS 

Data manipulation, including regression and correlation 
analyses, were performed using the SNAP/IEDA statistical com- 
puting package on the Naval Postgraduate School's IBM 360 
computer. These analyses provided some interesting results, 
outlined as follows: 

1. Means, standard deviations and ranges were com- 
meeea fOr Variables (1) to (10) for each CG unit, each guarter, 
and for all the units during all three quarters (Quarter 4, 
1973, and Quarters 1 and 2, 1974), and are included in Tables 
B21 to B20. 

Dee regression and correlatkion wdnalyses were per; 
formed with various combinations of the first ten variables. 

a. Variables 1 (petroleum transported), 
Peevessel transits), and 3 (number of facilities) were re- 
Mieased against the number of spills occurring in each of 
the eight areas of Coast Guard unit responsiblility. It was 
found that a simple linear fit regressing variables 2 "and 3 


against variable 6 (number of spills) explained 89.5% of the 
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variation in the relative number of spills occurring in each 
area. 

b. Regressing variables 1, 2, and 3 against 
variable 4 (number of cleanups in which Coast Guard personnel 
participated) shows that the first three variables explain 
(2.9% Of the variation in variable 4. Thus, they are reason- 
ably good predictors of the number of spills which will re- 
quire Coast Guard participation in cleanup. Approximately 
1.5% of all spills require Coast Guard participation. 

c. Examination of the data showed that Los 
Angeles/Long Beach and Concord data were sometimes incon- 
sistent with data from the other areas. Their reports were 
prepared using somewhat different interpretations of the pre- 
paration instructions, especially concerning man-hours ex- 
pended on various activities. These reports provided useful 
information, as will be discussed later. Further aggregate 
analyses were made, however, after removing the six sets of 
observations from those two areas. 

ad. Linear regression of Variable 6 (number 
of spills) against Variable 8 (hours of investigation) un- 
derstandably showed the former to be a good predictor of 
the latter, explaining 74.6% of the variation. 

e. No such relationship existed between spills 
and hours spent on cleanup (Variable 5). 

f. Excluding data from the Los Angeles/Long 


Beach and Concord areas, regression of Variable 3 
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(petroleum-handling facilities) against Variable 6 provided 
an equation that explained 89.5% of the variation in Variable 
6. Although this result was not used in the cost analysis, 
the result is potentially important. It demonstrates a strong 
association. 

g. Variable 6 also proved to be directly re- 
lated to the number of both administrative and support man- 
hours (variable 9 and 10, respectively). 

3. An average of 2.26 hours of Coast Guard vehicle 
use and .18 hours of Coast Guard boat use was required for 
each spill investigation. 

4. An average of 17.6 hours of Coast Guard vehicle 
use, .29 hours of Coast Guard boat use and 66.36 hours of 
personnel time were involved in each cleanup in which the 
Coast Guard participated. 

5. Since 1972, the Revolving Fund has been used 
to pay for cleaning up 2% of all reported spills, nationwide. 
The number of spills cleaned up has been increasing each year 
and averaged 5% of all reported spills during 1973 in the 11th, 
12th and 13th Districts, as shown in Tables B8, B9, and Bl0O. 

6. None of the variables considered were found to 
be significantly related to Variable 7 (volume of 011 spilled 
iiecach area per quarter). 

7. Net Revolving Fund expenditures since 1971 have 
totalled $9,866,993. Seventy-five per cent of the cases in- 


volved outlays of less than $5,000. [54,p.2-5 
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; 8. Excluding the Oakland Estuary spill, where over 
$1,000,000 was expended, the average expenditure from the 
Revolving Fund for cleanups in the llth, 12th and 13th Coast 
Guard Districts has been $2,321 per cleaup, broken down as 
follows: 
a. ilith District: 3l. cleanups amd $2,715 
average outlay. 
Bb. 12th District: 48 cleanups and $3,370 
average outlay. 
Gut och District: “6Gu.cleanups and esis o 
average outlay. 
9. Table B18 shows costs of selected spills 
Cleaned up under Coast Guard contracts. The average cost 
was $6,397. Labor costs represented 49.5% of the tctal, 
while equipment costs represented 50.5%. 
10. An average of 232 spills were cleaned up by 
miyeparty each quarter, a total of 915 spills, as shown by 
a comparison of Tables B4 and Bll. That comparison indi- 
cates an average cleanup rate of 25% of reported spills. 
Since 5% are cleaned up with federal funds, 20% are being 
removed by spillers. 
11. Man-hours of investigation reported for the 
Coast Guard units in Los Angeles/Long Beach and Concord in- 
cluded personnel stand-by hours. Estimating actual investi- 
gation man-hours by the regression equation found signifi- 
Semt tor the other six areas showed that 15% of the reported 


hours could be expected actually to be spent on investigatory 
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tasks. Thus, 85% of the hours reported for those two units 
were assumed to be hours spent in stand-by for spill investi- 
Gaikaon . 

The data analysis results presented above are potentially 
Seomiticant. The number of spills in any single area is 
emeetly related to the number of petroleumehandlaing facili- 
Presein that area. The number of spills is also directly re- 
lated to and strongly associated with the average number of 
tank vessel transits of an area in a quarter. There was also 
an association between the number of spills and the amount of 
petroleum transferred in an area each quarter, but that re- 
lationship did not exhibit nearly the explanatory power of 
the other two relationships. 

This analysis indicates, for the West Coast at least, 
that the number of petroleum handling facilities predicts 
the number of spills occurrring in an area, relative to the 
number of spills occurring in any other area. The inclusion 
of tank vessel transits in the analysis produces a regression 
equation that is significant at the .025 level. This is 
Eippestea intuitively. Spills occur most often during coupling 
and uncoupling, when the human element enters the process. 
The number of facilities and the number of vessel transits 
provide an indication of the number of times that the human 
element enters the process. 

hems unfortunate, but also potentially significant, that 
none of the variables exhibited any predictive power for the 


mone OL O11 spilled in any area during a quarter. Other 
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studies have found that spill volumes are almost normally 
distributed, but skewed to the right with a long right tail. 
[72,p.12| 

Understandably, then, the variables considered did not 
exhibit strong predictive power for the number of man-hours 
expended on those cleanups in which the Coast Guard parti- 
Cipated. These hours should relate to individual spill 
Sizes, and those data were not readily available. The mean 
number of man-hours per cleanup in the data was used as a 
point estimator of actual man-hours per cleanup. Although 
it may not be an efficient estimator because of its large 


standard deviation, it was the best estimator available. 
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IV. COST ESTIMATIONS BASED ON DATA ANALYSIS 


The cost of investigation and cleanup of pollution in- 
cidents will now be estimated by use of the relationships 
established through the data analysis described in the pre- 
ceeding chapter. All the factors involved in the costs of 
these two activities will be considered in arriving at an 
estimate of the total cost of each of these MEP activities 
in each of the eight port areas (per quarter). These two 
activities will be considered separately, although there are 
potential inter-relationships. This study will refer to 
variables by the computer notation: X(n), where n designates 
the variable number. 

The information presented in this chapter is detailed in 
the exhibits in Appendix B to this study. The derivation 
of the coefficients of the variables in the regression e- 
quations and the statistical attributes of those equations 
are explained in the following paragraphs. With each equa- 
tion is a summary of the features that the regression equa- 
tion indicates are present in the data. 

When values are substituted for variables in the equations, 
those values are the mean values for that particular area as 
shown in tables B21 to B30. The reader should be cautioned 
to disregard the dollars and cents accuracy of the cost com- 


putations presented in this chapter. The purpose of the 
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cost calculations is to be representative of the expected 
level of costs. Actual values for the variables computed 
by the equations will vary randomly around the mean values 
described by the equations. The actual costs would, there- 


fore, also vary. 


A. REGRESSION EQUATIONS. 

This section contains regression equations relating ten 
variables pertinent to analyses of MEP activities. The 24 
observations represent three quarters’ data for each of eight 
areas. The three quarters are 4th quarter, 1973, and lst 
and 2nd quarters, 1974. The areas, again, are the Coast 
Seas yueisdictions for the Captain of the Port or Port 
momety Obbaces in Seattle, Portland, Concord., San Francisco, 
Monterey, Humboldt Bay, Los Angeles/Long Beach, and San 
Diego. 

The ten variables and the numbers by which they are i- 
dentified here are as follows: 

I Millions of barrels of petroleum transferred. 

2. Tank vessel transits. 

See beesoleun Handling wateriront facilities. 

4. Number of cleanups in which Coast Guard personnel 
participated. 

5. Coast Guard man-hours used in those cleanups. 

6. Number of spills reported. 

Jee vomune @f O11 spilled. 


8. Coast Guard man-hours used in spill investigations. 
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9. Coast Guard man-hours used in MEP administrative ac- 
tivites. 
10. Coast Guard man-hours used in MEP support activities. 
Included in the following pages are the specific results 
of the data analyses - the regression equations and the cor- 
relation matrices. Presented with each analysis are the values 
mamene Geysession coefficients of determination cme tele eat 
values and corresponding significance levels for each equation, 


and an interpretation of the meaning of the regression equa- 


~ 


ron . 
The analyses were performed using the SNAP/IEDA statis- 
tical computing package. The following explanation of terms 
accompanies each regression equation in the computer print 
outs and applies to all of the ensuing equations herein: 


The following is a table of coefficients of each 
independent variable and related calculation for 
each step in the regression. Elements in bold 

face (underlined) are the coefficients of variables 
in the regression at the end of that step. The 
other coefficients are those which would have re- 
sulted at that step had the correspondingvariable 
entered the regression instead of the variable 
which in fact entered. M-R2 is the square of the 
multiple correlation between the dependent variable 
and those independent variables which were dive Mueied 
in the regression at that step. F is the ratio of 
the variance of the residuals of the dependent iene sls 
able before the present step & the variance Of eae 
residuals of that variable after the present step. 
SE~DPV is the standard error of the dependent Vara 
able after removing the effects of the independent 
variable in the regression at that step. SE is 

the standard error of each coefficient in the re- 
gression. R2 is the square of the Correll aeion OL 
the independent variable and the dependent variable 
after removing the effect of the other independent 
variables in the regression.. 
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i The Eollowing equation is the result of regressing 


variables X(1), X(2), and X(3) against variable X(6): 


STEP M-R2 1G SE-DPV CONSTANT X( 1) X( 2) X( 3) 

1 OR O52 126.4 35.364 6.202 1.493 0.094 2.648 
STD. ERROR G=SC0S 
PAR.R2 0852 

2 Ge s95 Seo. obs Te 27 5 -0.440 0.063 1.092 

STD. ERROR 0.013 0.374 

PAR. R2 02549 0.289 

t values: 4.84 222 

Corresponding significance levels .0005 .005 


Aemsteep 2, 


mos X(3), 


24 observations were included in the analysis. 


the regression equation, X(7)=7.275+.063 X(2)+ 


explains 89.5% of the variation in variable (6). 


It indicates 


that the number of spills in an area vary directly with the 


number of tank vessel transits and the number of petroleum 


handling waterfront facilities. 


The strength of association 


between the variables is demonstrated in the following matrix: 


CORRELATION MATRIX 


ele 27 x (3) 
Poel 1. O00 0.67 022 
Moje) 20.67 dig0.0 0.82 
CS) Ua O58 2 1.00 
peveroy m0. 54 O92 0.88 


X( 6) 
0.54 
Oao2 
0.88 
ileal 00) 


2. The following equation is the result of regressing 


variable X(7) against variable X(5): 


STEP Bie 2 le SE-DPV CONSTANT X( 7) 
ees 3. 0026 Veer 1 O25. 2793 =O Oe 
Sao. ER OvsLs 
PAR. R2 0.026 


oy 





ee Le $ id 
Corresponding significance level: we 
This regression equation shows that there is little sta- 
tistical relationship between variable (7) and variable (5). 
Volume of 011 spilled does not explain the number of man- 
hours that Coast Guard personnel expended in cleanups. Thus, 
it seems that gross spill volume in an area is not an indi- 
cator of how many spills are to be cleaned up and what level 
of effort is necessary. The following matrix shows the lack 
of strength of association: 
CORRELATION MATRIX 
a ee) 
me 7) oO O. 1G 
Kee = OG 00 
3. The following equation resulted from regressing vari- 


able X(6) against variable X(8): 


SEP M-R2 F SE-DPV CONSTANT X( 6) 
a 0.746 ATID PRBE RAL 6.066 3.437 
S Die ak 0.501 
PAR. R2 0.746 

t value: Seegtesls, 
Corresponding significance level: (Olas: 


This equation results from analysis of 18 observations, 
excluding data from the Los Angeles/Long Beach and Concord 
areas. The resultant equation, X(8)=6.066+3.437 X(6), ex- 
plains 74.6% of the variation in X(8), man-hours of investi- 
gation. It indicates that the number of hours of investigation 


are directly and strongly related to the number of spills in 
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an area. The following correlation matrix exhibits the 
strength of association between the two variables: 
CORRELATION MATRIX 
MSG) Xt 38) 


SIC 8) dee, 010, 0.86 
eit 1s) O86 1.00 


4. The following equation results from regressing vari- 


ables X(4) and X(6) against variable X(9): 


STEP M-R2 F SE-DPV CONSTANT X( 4) AGG) 
a 0.534 See ae 15 0). 5.6.8 87.684 me cy 
S15. GR 1.666 
PAR. R2 OmrDo 4 
t value: 4.28 
Corresponding significance level: -0005 


This regression was performed using 18 observations, ex- 
cluding data from Los Angeles/Long Beach and Concord areas. 
Those units used different criteria in reporting than other 
Petes. Ine resultant equation, X(9)=150,568 + 7.137 X(6), 
explains 53.4% of the variation in the man-hours spent of 
MEP administrative activities. Using X(4), number of clean- 
ups, provided no significant increase in the explanatory power 
of the regression. The relative stregths of association are 
exhibited in the follwoing correlation matrix: 

CORRELATION MATRIX 
X( 4) X( 6) X( 9) 
X( 4) 1.00 OF Sik Oe 28 


X( 6) Ovo. L200 Oi 3 
KA ao) Ome23 OWES: 1.00 
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5. The following equation results from regressing vari- 


ables X(4) and X(6) against variable X(10): 


SEP M=R2 1 SE-DPV CONSTANT X( 4) X( 6) 
i 0.364 Ga Se 20, 1 32 54 3453 27 OU 
STD.ER OR |g 
PAR. R2 0.364 

t value: B02 
Corresponding significance level: £005 


This regression was performed with 18 observations, again 
excluding the Los Angeles/Long Beach and Concord data. The re- 
sultant equation, X(10)=120.132 + 2.76 X(6), explains 36.43% 
of the variation in the number of man-hours of MEP support 
in an area. The variable X(4) did not provide any signifi- 
cant increase in explanatory power when it was included. The 
relative strength of association between the variabies in exhibited 
in the following matrix: 

CORRELATION MATRIX 
Kia) ex 6) 6X. ( 10) 
X( 4) Ik (010, Opole Oye Sib 


x 6) Oey 100 01.760 
1 IEG) OF..3! OG 0 is. O10 


6. The following equation results from regressing vari- 


ables X(6) X(7), and X(4) against variable X(5): 
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STEP M-R2 F SE-Dpv CONSTANT X( 6) x X( 4) 


1 G2. 039 ORG ae ee 305 G5 =0-425 =O 07 7 2 Ge 
oD. ER 26 . SiGe 
PAR. R2 0. 089 

2 O32 ages @ 5 oa 7) S10 SNe -0.094 40.539 
SD. ER 0.805 30.900 
PAR. R2 0.087 Ogee 

3 05135 G22 “*see* Wiko 7.096 -0.843 =(0, SS 40.169 
SiD.ER 0.872 0227 a are sit 
PAR. R2 0.0163 0 .404.3 0.102 

t values: .966 ~44 iP 6 
Corresponding significance levels: vas 4 eS 


This regression was performed with all 24 observations. 
The resultant equation explains little, as indicated by the 
low — the low t values and high significance level. It, 
therefore, appears that man-hours spent in cleanup have little 
relationship to number of spills, volume spilled, and the num- 
ber of cleanups. Perhaps the size of individual spills would 
provide greater explanatory power. The relative lack of 
strength of eee aeion is exhibited in the following cor- 
relation matrix: 
CORRELATION MATRIX 
Co aes) Ce) 5) 
X( 6) 1.00 085 Oman =O 415 
et) O35 EzEOO OG Oo 


X( 4) Oreo Oe JS: 1.00 O20 
aro) 0.4159 — 0). bo oO OZ0 


Jame the following equation results from regressing vari- 


obese x (iy, X(2), and X(3) against variable X(4): 
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STEP M-R2 EF SE-DPV CONSTANT xt) X( 2) X( 3) 
1 0.429 120 {3eaG 5 ~0.064 ~0.007 0.002 0.046 
STD.ER Onis 
PAR. R2 0.429 

2 Oey 2 5 Geol en 2 9G 0.324 =o 93 -~0.000 e075 
SUBD oged Oe 4s O20 12 
PAR. R2 Oma? 0.724 

t values: a 4 6.20 
Corresponding significance levels: po oul .0005 


This regression was performed using 18 SuSeEVat ons. Cue 
cluding Los Angeles/Long Beach and Concord area data. The 
resultant equation, X(4)= .324 - BOGS bot e075. 4.13)% ex> 
plains 72.5% and was judged to be a more appropriate repre- 
sentation of actual relationships. Los Angeles/Long Beach 
and Concord sometimes used different criteria in their reports. 
Petroleum transferred and number of petroleum handling facilities 
in an area appear to provide a good prediction of the number 
of cleanups in which Coast Guard personnel participate. The 
strength of associations is exhibited in the following matrix 
showing the inverse relationship of X(1) to X(4): 

CORRELATION MATRIX 

(eres) ay See 4) 
Keer 1) r00 Oa 0 O260 —0204 
X( 2) 27.0 .00 0) SIS 0 De, 


al 
coe 3) 0.60 OR 2s 00 0.66 
i a Se) ee Ces 0.66 1.00 


8. The following equation results from regressing vari- 


ables X(1), X(2), and X(3) sagas t variable X(7): 
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STEP Mie FE SE-DPV CONSTANT XK tae) Xie) Aas) 


] Ok oo S20 ener LTP eT 4 8 a7 0.197 ore ga igi 
SD. ER 3. OS 
PAR. R2 Ov. 13 

2 OmZ oc woe se 183.496 =0.501 -0.487 18.574 
Sip. ER 0235 10.104 
PAR. R2 0.092 0.184 

3 Oe27s mae * ee 6150 90 OMENS -0.628 19.994 
STD,ER EO a6 Onaee 105570 
PAR.R2 O. 027 O.116 0.204 

t values: Vials, I 1. 38 
Corresponding significance levels: 230 = 10 .05 


This regression was performed with all 24 observations. 

The resultant equation at step (1), X(7)= 177.174 + 6.911 X(3), 
appears most reasonable even though it only explains 18.3% of 
the variation. It shows the direct relationship between pet- 
roleum handling facilities and volume spilled at a .05 signi- 
ficant level. The small F values indicate the lack of strength 
in this relationship. Other factors not analyzed may provide 
better predictors, or the data may provide better prediction 
with a curvilinear fit. The correlation matrix is as follows: 


CORRELATION MATRIX 
ee eee) (3) eK (7) 
KCL) Ls OF 0, 0.70 0.60 O225 
WA 2 ) bee i 0:0 OS 0.30 
(eso) Onc 0 O25 C0 0.43 
7) Or25 O30 0.43 00 


9. The following equation results from regressing vari- 


ombesextl), X(2), and X(3) against variable X(6): 
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STEP M-R2 e SE-DPV CONSTANT 


a Ormco?» 140.0 30.363 ldo 2h) 
STD.ER 
PAR.R2 
t value: 


Corresponding significance level: 


X( 1) Paty 2) x( 
goa 3 Olas OY 2.564 
OZ 
Onmes'9'7 
Lia. 
~0005 


This regression was performed using 18 observations, ex- 


cluding data from Los Angeles/Long Beach and Concord areas. 


The resultant equation, X(6)= 11.959 + 2.564 X(3), may well 


be the most important of all the analyses. 


It shows that 


for 6 areas, the number of petroleum handling facilities is 


an excellent predictor of the number of spillS in an area. 


The strength of association between the variables is exhi- 


bited in the following correlation matrix: 


CORRELATION MATRIX 

eat eee eX (ua) 
eet) 1.00 O70 0.60 
(2) 0.70 1.00 0.93 
3) 0.60 0.93 1.00 
mI 76) 0.63 0.92 0.95 


X( 6) 
2638 
On92 
Om95 
108 


10. The following correlation matrix exhibits the relative 


strengths of associations between all 10 of the variables con- 


sidered in the above analyses: 
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CORRELATION MATRIX 
meet) xX( 2) X{ 3) X( 4) =X( 5) XC 6) 1 wae <eee «OC XML(C9)CCX (40) 


0 0 We Ae) 0.60 -0.04 -0.09 0.63 OG 25 0.63 0.79 0.2633 
oO. /0 IL, (8 O93 OLS TSR) Jeo 2 O30 0.83 0.73 O26 
60 Oi 5 13 (00, Upioom— 0. Uo Or9'5 0.43 Otel 0.74 0233 
-0.04 Ono? 0.66 IL A8).8, 0220 Osa! 0.16 0.42 Oe 3 Oso 
-0.09 -0.09 -0.05 0.20 1.00 (else Oe lome—-O0.16 —O.19 -—0.20 
0.63 V2 095 rode 0.155 ip 00 Owe 3. 0.86 On 73 0.60 
25 0.30 0.43 Omeror = — Oo US 5 1.00 Deze 0.29 20:03 
0.63 Omics 0.81 O42. 5-026 0.86 0. 28 1.010 0.76 O65 
0.69 ORS 0.64 Orezan - 0. 9 0263 Gi 20 0176 ae O18, 0.62 
0.63 0.76 O253 Geol = 020 -.60 -0.03 0265 0.62 100 


B. INVESTIGATION COSTS 

Haincts tne cost Of investigation will be estimated. The 
factors discussed below contribute to that total cost. The 
equations and coefficients used to Somimacevcoses arecusecse 
derived from the regression analysis described in the pre- 
ceding section. 

1. The number of spills in each area to which 0) 6 Fa 

vestigators must respond will be determined from the following 


regression equation: 


X(6) = 7.275 + .063X(2) + 1.093X(3) 
where X(6) = Number of spills per quarter, 
~i(oe= Tanieivessel transits, and 


X(3) = Petroleum handling facilities. 
>. The number of man-hours spent in investigation 
and the number of man-hours of standby time will be determined 


from the following equation: 
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wos (2) 


6.066 = 3.437X (6) 


where X(8) = Man-hours related to investigation, 
-15X(8) = man-hours spent on investigations, 
-85X(8) = man-hours spent in standby for investi- 


Soelon, and 
X(6) = Number of spills per quarter. 

3. The average vehicle use hours (2.26) and average 
boat use hours (.18) per investigation will be used to relate 
the use of this equipment to the number of spills in an area. 

4. The cost of facilities necessary to provide of- 
fice space, garage space, dock space and storage space for 
personnel, vehicles and boats will be estimated from standard 
costs and commercial firms, price lists. 

5. The cost of personnel transfers, procurement 
and training will be estimated from standard Coast Guard costs. 

The equations and values for the first three of the five 
factors listed above for each area follow directly from the 
results of the data analysis outlined in the preceding chapter. 
Costs for those factors will be determined usSing standard 
rates. Personnel costs used are those used in the develop- 
ment of estimates as given in Coast Guard Commandant Notice 
7100. [ret.57| These costs include pay and related expenses, 
transfer expenses, accommodations expenses, and personnel 
training and procurement expenses based on existing pay levels 
as of 1 January 1974. The assumed pay will be that of a Petty 
Officer First Class (E-6) to represent the average pay level 


for personnel involved in Coast Guard investigative activities. 
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The choice of pay level followed from interviews with local 
Coast Guard unit personnel. Other costs were asSigned on 
a percentage basis as indicated by the personnel assigned to 
MEP billets on the West Coast, as shown in Table B17. Ex- 
cluding District Office personnel, 77% of the people assigned 
are enlisted. Thus, the personnel costs are $6.052 per man- 
hour, based on a 2,080-hour work year. 

The personnel costs for the areas considered herein were 
calculated as follows from Coast Guard Commandant Notice 7100: 

l. Annual pay and related expenses for Coast Guard 

unit level personnel (average grade E-6, 23% officer, 77% en- 
listed) are as follows: 


a. Average pay - $10,600. 


Deeebransf£er costs = $1,014.70 
c. Unit operating and maintenance costs - $390. 
d. Training and procurement costs - $583.60. 


Cee orem r25Gcmo0)72080 = 56.052 per hour. 
2. Annual pay and related expenses for Coast Guard 
personnel at the district office level (75% officer, 25% en- 
listed grade E-5 as shown in exhibit B17). 
a. Average officer pay - $18,200. 


ben Meanster costs — $1,700. 


Ge PeietGact Operating and maintenance costs - 
S277 OO 
d. Training and Procurement costs - $1138. 
Cer oEpetimrottilcer=relatea = $23888(.75) = $17,916. 
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f. Average enlisted pay - $8,600. 

Gee elebanster costs — Sélo. 

h. District operating and maintenance costs - 
om, 090. 

1. Training and procurement costs - $418. 

3. Total enlisted-related - $11,478(.25 = 
7009.50. 

k. Total average district personnel costs per 
year eguals $20,785.50. 

Boat cost will be calculated at a rate of $25 per hour of 
use. This cost represents an average of prices cited in the 
commercial firms' price lists for boats in the 30 - 40 foot 
length range. It also approximates the prices for boat use 
presented in the Batelle-Northwest study [ref.20| , aS shown 
in Table B19. This price does not include crew costs, but 
the cost can be expectedto include depreciation allowances, 
for docking, storage, operation and maintenance. 

Vehicle charges will be calculated at a rate of $5 per 
hour of use. This charge was calculated in a manner similar 
Eo the boat use charge. It represents prices for a vehicle 
Pieenewsedan, Van Or pDLCKUp Category. This price can be ex- 
pected to include depreciation and allowances for garaging, 
operation and maintenance. 

Thus, calculation of the costs based on the above rates 
and the results of the data analysis will produce an approxi- 


mation of the cost of investigation for each area for each 
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quarter. The cost of administration and support of investi- 
gation activities will be treated separately, since those 
costs also are incurred for cleanup activities. The data 
available did not allow specific identification of adminis- 
trative and support costs with either investigation or 
cleanup. 

The costs of investigation activities in each area per 
quarter are presented in the following paragraphs. 

The cost of investigation in the Seattle area is calcu- 


lated as follows: 


ieeeec = /.275+ 2062(2098) + 1.093 (98) 
= 247 spills per quarter. 
eos) = 6.066 +.3.437(247) 
= 855 man-hours pér quarter. 
Meee 5,700 total amvestigation man-hours. 


3. Vehicle hours = 2.26(247) = 558.22 per quarter. 


4. Boat hours = .18(247) = 44.46 per quarter. 


bee otal cost SerOo(s 700) es 5 (558.22) 
+ $25(44.46) = $38,399 per quarter. 
The cost of investigation in the Portland area is calcu- 


lated as follows: 


less J oa75e + .0G5(1771) + 1.093(68) 
= 193 spills per quarter. 
Cee as) =. OG Gees. 437 (193) 


= 669.4 man-hours per quarter 


x(8) = 4462.7 total investigation man-hours 
3. Vehicle hours = 2.26(193) = 436.18 per quarter. 


49 





4. Boat hours 


~-18(193) = 34.74 per quarter. 


Deaeocalwee@se = $67052(9462-7) + $5(436.18) 


+ 525(34.74) = $30,058 per quarter. 


The cost of investigation in the Concord area is calcu- 


lated as follows: 


a Veto) = 
eee on (8 ) 
X(8) = 


Wee eioe (546) + 1.093 (26) 
70 spills per quarter. 


= “Onvge=et 2.437 (70) 


246.66 man-hours per quarter. 


1644.4 total investigation man-hours. 


3. Vehicle hours = 2.26(70) = 158.2 per quarter. 


4. Boat hours = .18(70) = 12.6 per quarter. 


Seepmoeeat cost — 9 56.052(1644.4) + $5(158.2) 


Seo (igeo) = 511,064 per quarter. 


taeweosct meinvestigationgin the San Francisco area 'is 


calculated as follows: 


i. ©2506) = 
Zee LOX (8) 
X(8) = 


Vee > aaeeics (1511) + 1.093(37) 
143 spills per quarter. 


O06 2-437 (143) 


497.56 man-hours per quarter. 


Solty, 0oetera! Investigation man-hours. 


3. Vehicle hours = 2.26(143) = 323.18 per quarter. 


4. Boat hours 


oe Total cost 


wees — 25.74 per quarter. 


Sere oreo 7 io) Ff 559 (323.18) 


Toe. 74) =so22,335 per quarter. 


The cost of investigation in the Monterey area is calcu- 


lated as follows: 
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1. X.669 


tees + 2.068192) + 1.093.065 
= 23 spills per quarter. 


Zee ON (8) 


Gr. CUGowd 35457 (23 } 


=> .2emanneurs per quarter. 
Moe 4 O7e45 total investigation man-hours, 
3. Vehicle hours = 2.26(23) = 51.98 per quarter. 


II 


4. Boat hours ~18(23) = 4.14 per quarter. 


Dae) LOecal «cost Son0s2 0507.45) + °S5(51.98) 


$25(4.14) = $3,798 per quarter. 
The cost of investigation in the Humboldt Bay area is 


calculated as follows: 


ime oto 7.275 +t .063 (89) + 1.093 (6) 
= 19 spills per quarter. 
Waters o) = 6.066 + 3.437(19) 


1 Res man-nours “per “quarter . 
Mise — 47.79 total investigation man-hours. 


3. Vehicle hours = 2.26(19) = 42.94 per quarter. 


4. Boat hours ~18(19) = 3.42 per quarter. 


MeeclLotal Cost $6-052 (475.79) + $542.94) 


- 


~eots32a2 = ~eReLo0 per quarter. 
The cost of investigation in the Los Angeles/Long Beach 


calculated as follows: 


(0) Teo ie 3) +t 1.093139) 


II 


191 spills per quarter. 


Pree (8) = 6.066 + 3.437 (191) 


6672-55 Mab-neurs per quarter. 


X(8) = 4416.89 total investigation man-hours. 
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Bee venrcle hours — 2.26(191) = 431.66 per quarter. 


4. Boat hours ees = 384.38 per quarter. 


See Lota cost 


26.052(4416.89) + $5(431.66) 
+ $25(34.38) = $29,749 per quarter. 
The cost of investigation in the San Diego are is calcu- 
lated as follows: 


ie (6) fo toe stood) 1.093 (15) 


II 


= 27 spills per quarter. 


ree oe) = 6 066 + 3.437 (27) 


II 


98.87 man-hours per quarter. 
3. Vehicle hours = 2.26(27) = 61.02 per quarter. 
4. Boat hours = .18(27) = 4.86 per quarter. 


Se hota! -COsSt So. Veco ogs | jes 5 (61,02) 


I 


+ $25(4.86) = $4,415 per quarter. 
Summarizing the costs of investigation for each of the 
areas listed above produces a total of $142,997. This re- 
presents the total cost of investigation activities in the 
lith, 12th and 13th Coast Guard Districts, as defined by 


those investigation cost factors previously delineated. 


ea CLEANUP COSTS 
The costs of cleanup activities will now be estimated by 
the same basic procedures as used for investigation. The 
BOMlowinGg factors Contribute to that total cost: 
1. The number of spills in each area in which Coast 
Guard personnel participate in cleanup activities will be 


determined from the following regression equation: 
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X (4) pocae— .O98X(1)=+ 29°7'5K(3) 
where X(4) = Cleanups with Coast Guard participation. 


X (1) 


Petroleum transferred in the area, and 
X(3) = Petroleum handling facilities. 

2. The number of man-hours that Coast Guard personnel 
Spent in cleanup activities is calculated from the average 
of 66.36 hours per cleanup. 

3. Coast Guard vehicle and boat use will be calculated 
from their averages per cleanup (17.6 hours and .29 hours, 
respectively). 

4. Cleanups occurred that were funded under Coast Guard 
contract but were not participated in directly by Coast Guard 
personnel. Federally funded cleanups average 5% of all spills 
Mmenecmwulin, 2th and 13th Coast Guard Districts in 1973. 

That figure will be used to estimate the cost of commercial 
responses to pollution incidents. The commercial figures 
will, naturally, include allowances for labor expenses, equip- 
ment rentals, and such overhead items as office space, main- 
tenance, insurance, and similar costs. These figures also 
include a normal 10% profit margin, as shown in the commerctat 
price lists. This margin will be deducted from the commercial 
averages to provide an indication of the cost if the cleanup 
had been performed by federal or state agencies. 

5. Coast Guard personnel and equipment costs will include 
allowances for accommodations, storage, transfers, procurement 
and training, as in the calculation of investigation costs. 


6. No data were available concerning standby hours of 
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Coast Guard personnel for cleanup response. The standby 
fime factor applied for investigation means that personnel 
would also be available for cleanup. The same personnel 
are available for both tasks. 

7. Commercial charges would naturally include allow- 
ances for standby hours reasonably attributable to pollution 
incident response. 

Coast Guard cost rates used for cleanup operation will 
be the same as those applied to the calculation of investi- 
gation cost. The personnel, vehicles and boats involved 
would be the same as for the investigation activities. 

Commercial charges will be included as a gross average, 
less a 10% profit margin. The averages will be different in 
each of the llth, 12th and 13th Coast Guard Districts, since 
there is a substantial difference in the average costs, as 
the following comparison shows: 

PPchmbiStricts S2,443,50 per cleanup 
Paiste iCte, o3,033.00 per cleanup 
Poe wbotiict ss S4,236,60 per cleanup 

The differences in average cleanup costs can be attributed 
to such factors as public concern, relative costs of living, 
geographical differences, and environmental differences, among 
others. 

The costs of cleanup activities in each area, per quarter, 


are presented in the following paragraphs. 
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The cost of cleanup in the Seattle area is calculated as 


follows: 
1. Spills per quarter = 247 (previously determined). 
eee — ze — 2098(35.667) + .075(98) 
= 4.2 cleanups with Coast Guard partici- 
pation. 
3. Commercial cleanups under Federal contract: 
-05(247) = 12.35 per quarter. 


4. Coast Guard man-hours: 66.36(4.2) = 278 
man-hours per quarter. 

oe GO@ast Guard vehicle hours: 17.6(4.2) = 73.92 
Bet GuaArter. 

6. Coast Guard boat hours: .29(4.2) = 1.22 per 
muarter. 

7. Commercial cleanup costs: $1,236.60(12.35) = 
$15,272 per quarter. 

DeLGwemmeoct: So.,.052(278,/) + $5(73.92) + 
erie z 2) + $15,272 = $17,359. 

RiemeOst oneeloanup in the Portland area 1s calculated as 

follows: 

ieee lls per quarter: 4193. 


2. X(4) wocaeaU96( 9.367) + .075(68) 


= 4.5 cleanups with Coast Guard participation. 
3. Commercial cleanups under Federal contract: 
moe (193) — 9.65 per quarter. 


4. Coast Guard man-hours: Soe so (4.5) = 298262 





man-hours per quarter. 

See oaseaNard vehicle hours: 17.6(4.5) = 79.2 
mem GCuarter. 

6. Coast Guard boat hourse .29(4.5) = 1.3 per 
EMarter. 

7. Commercial cleanup costs: $1236.60(9.65) = 
$11,933 per quarter. 

SelOtmlbeGOst: 56.052(298.62) + $5(79.2) + 
Per, 933 = $14,169. 

The cost of cleanup in the Concord area is calculated as 

follows: 

ieee oprelis per quarter = 70. 

Pome aye — 24 — .098(34-867) + .075(26) = 
0 cleanups with Coast Guard participation. 

3. Commercial cleanups under federal contract = 
mO5(70) = 3.5 per quarter. 

4. Commercial cleanup costs = $3033(3.5) = 
Paro 7,615.50 per quarter. 

Seeocal cost = $10,615.50 per quarter. 

The cost of cleanup in the San Francisco area is calcu- 

lated as follows: 

1. Spills per quarter = 143. 

eee — -. 324mmee.098(35) + .075(37) = 0 per 
quarter. 

3. Commercial cleanups under federal contract = 


alas jee 7,15 per quarter. 
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i commercial cleanup costs = $3033(7.15) = 
p2,685.95 per guarter. 

bree tOcalwcosts = $21,685995 per quarter. 

The cost of cleanup in the Monterey area is calculated 

as follows: 

IPeeoOpitks persquarter = 23. 

yee ee. S24 — .098(8.8) + .07508) = .06 per 
@uarter. 

3. Commercial cleanups under federal contract = 
moo(23) = 1.15 per quarter. 

4. Coast Guard manhours = 66.36(.06) = 3.98 per 
muarter. 

5. Coast Guard vehicle hours = 17.6(.06) = 1.06 
mer Quarter. 

6. Coast Guard boat hours = .29(.06) = .02 per 
sarcer. 

7. Commercial cleanup costs = $3033(1.15) = 
$3487.95 per quarter. 

ReeOrats COSE = S6.052(3.98) + $5(1.06) + 
$25(.02) + $3487.95 = $3517.84 per quarter. 

The cost of cleanup in the Humboldt Bay area is calculated 

as follows: 


Weeds per quarter — 19. 


pee) —6 324 — 008 (.633) + .075(6) = ./1 per 
Sitarcer . 

3. Commercial cleanups under federal contract = 
mee 9) = .95 per quarter. 
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4. Coast Guard man-hours = 66.36(.71) = 47.12 
Mer quarter. 

9. Coast Guard vehicle hours = 17.6(.71) = 12.5 
mer quarter. 

6. Coast Guard boat hours = .29(.71) = .21 per 
muarter. 

feecommetetal cleanup costs = $3033(.95) = 
$2881,35 per quarter. 

(eenotaimecost = S6.052(47.12) + $5(12.5) + 
fee. 21) + 52881,35 = $3234.27 per quarter. 

The cost of cleanup in the Los Angeles/Long Beach area 

is calculated as follows: 

l. Spills per quarter = 191. 

pee — 24) — "7098 (103.067) + .075(39) = 0. 

3. Commercial cleanups under federal contract 
= .05(191) = 9.55 per quarter. 

4. Commercial cleanup costs = $2443.50(9.55) = 
25,335.42 per quarter. 

feeLetal cost = $23,335.42 per quarter. 

The cost of cleanup in the San Diego area is calculated as 

follows: 

IM—eceiMbbs per quarter = 27. 

Peete 324 = .098(1.3) + .075(15) = 1.32 
cleanups with Coast Guard participation. 

3. Commercial cleanups under federal contract 


= .05(27) = 1.35 per quarter. 





4, Coast Guard man-hours = 66.36(1.32) = 87.6 per 
qiearter. 

5. Coast Guard vehicle hours = 17.6(1.32) = 
@eecs per quarter. 

6. Coast Guard boat hours = .29(1.32) = .38 
per quarter. 

7. Commercial cleanup costs = $2443.50(1.35) = 
fo298./2 per quarter. 
| Sememowal Cost = $6.052(87-.6) + $5(23.23) + 
pee. 38) + $3298.72 = $3954.53 per quarter. 

Totalling the costs of cleanup for all of the areas 
listed above produces the figure of $97,871,25. This re- 
presents the total cost of cleanup in the llth, 12th, and 
13th Coast Guard Districts, as defined by the cleanup cost 


factors previously delineated. 


D. ADMINISTRATION, SUPPORT, AND OVERHEAD COSTS 

These costs are the Coast Guard costs that can be iden- 
tified with general support of investigation and/or cleanup 
activities. The following cost factors contribute to the 
total: 

1. Administrative hours at the Coast Guard unit levels 
will be estimated by using the regression equation X(9) = 
150.568 + 7.137X(6) , where X(9) is administrative man- 
hours and X(6) is number of spills in that area quarterly. 

2. Support hours at the Coast Guard unit levels will 


be estimated by using the regression equation 
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pero) = 120.132 + 2.76X(6), where X(10) is support man-hours 
and X(6) is number of spills, as before. 

bee ime administrative costs at the Coast Guard District 
Office level will be estimated grossly. Interviews with dis- 
trict personnel indicate that roughly one-half of their working 
time can be directly related to investigation and cleanup ac- 
tivities. The rest of their time, while still expended on MEP 
tasks, is better allocated directly to other MEP activities. 

4. Personnel costs will be determined in the same manner 
as for investigation and cleanup at the unit level. A more 
appropriate cost rate for district personnel shall be deter- 
Mined to indicate the higher percentage of officers at that 
level. 75% of those assigned to MEP billets at the district 
level are officers with an average rank of lieutenant (0-3). 
Thus, the district charge for personnel will be the full 
charge of $20.785.50, which represents total personnel cost 
for the average district MEP administrator, reduced by 50% 
to $10,392.75 to reflect time spent on investigation and 
cleanup. There is a total of twelve men assigned at the dis- 
male tereveloyn the llth, 12th, and 13th districts, so the to- 
tal administrative expense for the three districts equals 
eco omer year or $31,178.25 per quarter. 

4. Finally, an overhead charge of 25% of the total for 
all investigation and cleanup-related activities will be in- 
cluded. This 25% rate was chosen from an average of overhead 
charges in the commercial price lists and substantiated as 


a reasonable estimate of overhead expense by Coast Guard 
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district and local unit personnel. Claims for reimbursement 


of local unit expense under the Revolving Fund often included 


a 25% charge for overhead. 


The administrative and support costs for each area are 


presented in the following paragraphs. 


Those costs for the Seattle area are calculated as fol- 


lows: 

1. Spills per quarter = 247 as 
lated. 

poe) = 150.0568 + 7.137(247) 
Hours per quarter. 

See tlO) = 120.132 + 2.76(247) 
meuns per quarter. 

weeebocal COSt = S6.052(1913.41 
$16.432.76 per quarter. 

Those costs for the Portland area are 

follows: 

iweoprlils per quarter = 193. 

Pea) = 150.568 4+. 7.137(193) 
per quarter. 

Peo) = 120,132 + 2.76(193) 
per quarter. 

Gemetocal Cost = $6.052(1528.01 


pita, 198.32 per quarter. 


previously calcu- 


1913.41 man- 


801.85 man- 


+ 801.85) = 


calculated as 


1528.01 man-hours 


652.81 man-hours 


+ 652.81) = 


Those costs for the Concord area are calculated as fol- 


lows: 
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[nee opr Lis per quarter = 70. 


Zee 9) = Lo0.568 + 7:.137(70) 


650.16 man-hours 
mer quarter. 


Sree eo) = 1205132 + 2.76(70) 313.33 Manw=nours 


Bem Quarter. 
Seeetoral Costs — $6.052(650.16 + 313.33) = 
$5831.04 per quarter. 
| Those costs for the San Francisco area are calculated 
as follows: 
l. Spills per quarter = 143. 


Zee 9) = 150.568 + 7.137 (143) 1171.16 man-hours 


per quarter. 


Speen o) = £20,132 + 2.76(143) 514.81 = man- 
hours per quarter. 
ieeekotak COSt we 56.052(1171.16 + 514.81) "= 
$10,203.50 per quarter. 
Those costs for the Monterey area are calculated as fol- 
lows: 
iooptils per quarter = 23. 


yee (9) = 150.568 + 7.137 (23) Ses 2 Man-nours 


per quarter. 


peer O) = 1202132 4 2.76(23) 183.61 man-hours 


Be@ecuarter. 
Meeeiatal cost = S$6.052(314.72 + 183.61) = 


SeOtoeg! per quarter. 
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Those costs for the Humboldt Bay area are calculated as 
follows: 
1. Spills per quarter = 19. 


Zee) — 150.568 + 7.137(19) 


286.17 man-hours 
mer quarter. 


Sree (lO) = 120.132 + 2.76(19) 


172.57 man-hours 
mer Quarter. 
aS. total cost = $6.052(286.17 + 172.57) = 
$2776.31 per quarter. 
Those costs for the Los Angeles/Long Beach area are cal- 
culated as follows: 


im oeriils per quarter = 197. 


eee) = S02 568 £°77137 (191) 1513.74 man-hours 
aee, Quarter . 


647.29 man-hours 


Seeeeho} = 12058e2 + 2.76(191) 
mer Quarter. 

fee total cost = $6.052(1513.74 + 647.29) = 
Po, 078.56 per quarter. 

Those costs for the San Diego area are calculated as 

follows: 

iMmeoorlls per quarter = 27. 

peeeeroro) = 150.568 + 7.137(27) = 343.27 man-hours 


met Quarter. 


prea) ) = 120.132 4.2.76(27) 194.65 Man-hours 


per quarter. 


aeeetoral cost = $6.052(343.27 + 194.65) = $3255.50 


Perm quarter. 
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The overall total of the above administrative and support 
G@sts at unit levels is $67,791.90 per quarter. The total 
Beeetetche district charge of $31,178.25 is $98.970.15 per 
Smarter. 

The total for all three districts are as follows: 
Peernvestigdtron: $142,996.92, (2) cleanup: $97,871.25, and 
(3) administrative and support: $98,970.15. These sum to 
$339,838.32 per quarter. The 25% charge for overhead makes 
Mie orang total 3424,797.90 per quarter or $1,699,191.60 per 
year. 

The results of these calculations are summarized in Ta- 
ble 1. The total cost of investigation, cleanup, administration 
and support has now been estimated for the llth, 12th , and 
itm ceast Guard Districts. The cost for any area can be 


calculated using the formula shown in exhibit 2. 
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p95 (1b ci JEd ae | 


SUMMARY OF QOUARTERLY MEP COST ESTIMATES 





AREA INVEST CLEANUP ADMIN/ TOTAL 
SUPEZORT 
seattle poe 99200 517358839 S16432.76 $72190. 
Portland BUUoT=66 14760.-94 13198.32 57424. 
Concord 11064.49 10615.50 5831.04 Pat ad Wales 


Sem Francisco 22334.19 21685.95 10203.50 bAZ73. 
Monterey 3797.61 Bolyme4. + 3015.92: EO3o 1. 
Humboldt Bay 3179.68 8234.27 2 / Gen 0190. 


Los Angeles/ 29748.82 23335.42 13078.56 OG 162. 


Long Beach 


San Diego 4415.47 3954.63 3255.50 L625: 
Brstrict Offices - ~ SA 7825 3 ok. 
Subtotals om 2996.92), 97871.25 98970.15 $339838. 
Overhead 84959). 
Total 424,797 
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Establishing the costs of investigation and cleanup acti- 
vities as performed by or for the U.S. Coast Guard is the 
first step in predicting the costs to the states of assuming 
those MEP functions. Differences in organization, levels of 
activity, political influences, and other factors have to be 
considered in predicting costs to the states. Assumptions 
will have to be made to delimit the considerations. 

The objectives or purposes of the states' performance of 
MEP functions are, again, 

1. Equipment stockpiling, maintenance and use in pol- 
lution incident response and 

2. Investigation of the causes of pollution incidents 
and forwarding reports to the Coast Guard for appropriate 
legal action. 

To accomplish those broad objectives, the following pro- 
gram elements appear to be necessary and sufficient: 

1. Investigative activity. 

Cee leanup activity. 

See Eating activity. 

4. Administrative and support activity. 


The costs of each of these activities to the Coast Guard 


4ohe last two activities are, of course, interrelated to 
each of the other activities. 
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were addressed in the previous chapter. Those costs may 
differ when one considers a state organization. 

One must realize that the level of response, type of 
response, and the types of programs in general are sub- 
jective in nature. The initial congressional determination 
that there should be any response at all was the result of 
political and public influences and subjectively decided. 

Assumptions are, therefore, necessary to delineate stan- 
dards for performance, the geographical extent of the state 
activity, interagency influences and other influences per- 
tinent to the performance of MEP functions. These assumptions 
should define a relationship between costs to the states 
and the costs to the Coast Guard previously determined. 

First, standards of performance for a state MEP organ- 
ization are assumed to be those Marine Environmental Pro- 
tection program standards promulgated for Coast Guard units 
by the Commandant of the Coast Guard in Commandant Instruc- 
erom 3120.11 dated 8 January 1973. [ref.58| ThieeSe es enue — 
tion sets the minimum Marine Environmental Protection per- 
formance standards for the Coast Guard. 

Although cleanup policy and standards are provided in 
Soumandante instruction 3120.11, additional “policy guadéance 
for the removal of oil and hazardous substance discharges 
into the U.S. navigable waters" has been issued to the Coast 
SHaraecanasss pertinent to activities of a state MEP organ= 


ization. This policy guidance is contained in Commandant 
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misceruction 5922.16 dated 7 December 1973. [ref.60| 


It is Coast Guard policy to ensure that timely 
and effective action is taken to control and 
remove all discharges of oil and hazardous sub- 
stances into or upon U.S. waters, adjoining 
shorelines, or into or upon the waters of the 
contiguous zone (normally ocean waters to 12 
miles offshore), 


Cleanup action may be taken by the spiller. If he does not 
take appropriate action or he is not identified, action by 

the state organization would be necessary to remove or arrange 
for removal of the discharge, unless greater environmental 
damage would result. 


The magnitude of the task of removing 
discharged oil and hazardous substances from 
the marine environment is determined by the 
combination of circumstances surrounding the 
discharge: 

1. The source cof a discharge may be a vessel 
acmamieestite Of Collision, grounding, fire, per- 
sonnel or equipment failure, or willfullness. 
Discharges may also occur at transfer facilities, 
along pipelines, or as a result of offshore dril- 
ling operations. 


2. The type of material discharged varies 
greatly. Oils range from heavy crudes and residuals 
to light fractions such as gasoline. Hazardous 


substances (to be designated by the Environmental 
Protection Agency) may produce a violent reaction 
with water or other substances, or may produce dan- 
gerous fumes or vapors. 

3. The weather conditions during and following 
the discharge together with the degree of exposure 
may range from the high seas to a protected area. 

fee ine. phystcabecharacter of the affected 
areas may also vary. The discharges may occur in 
open water affecting only the water column, or it 
may wash up on recreational beaches or into marinas. 
It may reach ecologically sensitive areas such as 
marshes, marine sanctuaries or breeding grounds, 

Or it may be confined to the vicinity of commercial 
piers and docks. |ref.60 
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The above excerpt from Commandant Instruction 5922.16 
was included because it is a clear, concise statement of 
when cleanup action should be taken and what factors affect 
that action. Planning for pollution incident response must 
address those factors and the complications they may create. 

A second assumption is necessary to set the criteria for 
the geographic extent of the activity of a state MEP organ- 
ization. In making this assumption the following questions 
and conditions warranted consideration: 

1. How should the resources of the Coast Guard and the 
state organization interface? Initial Coast Guard studies 
on this subject hypothesized that state response would es- 
sentially be limited to those areas in which Coast Guard 
resources are inadequate. [70,p.12| 

2. The Environmental Protection Agency (EPA) has inland 
federal pollution response responsibility. It presently 
contracts with state agencies to perform certain response 
functions because the resources of the EPA are also limited. 

3. A state agency has a political responsibility to the 
State government. Its concern for the ecology of the waters 
Of the state is not easily limited by an arbitrary division 
of federal agencies' jurisdictions. 

4. Efficient use of government funds and the objectives 
earlier listed for the policy of new Federalism require that 
supplication of effort by governmental units at all levels be 


minimized. 
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In the light of the above considerations, the most ap- 
propriate assumption for this study is that state organi- 
zations would assume full responsiblility for all investi- 
gation and cleanup activities in state waters. A specific 
identification of the Coast Guard-state geographic interface 
was beyond the scope of this study. 

For the states considered in this study, the costs of 
state response in areas for which the Environmental Pro- 
tection Agency has responsibility would not be significant 
in relation to total costs for those states. This is due 
Simply to the fact that the preponderance of reported spills 
occur in the coastal waters in these states. Coast Guard 
reports show that local Coast Guard units are now meeting 1003 
of the mission performance standards in these states. 

It is assumed that the Coast Guard and other federal 
agencies will maintain their present levels of activity in 
all MEP functions not assumed by the states. The Coast Guard 
would continue to perform surveillance, receive reports of 
Spills, and perform all their other MEP functions. 

It is assumed that state response methods would be sub- 
stantially those methods presently employed by Coast Guard 
personnel in investigation and cleanup. This assumption is 
reasonable due to the previous assumption on standards of 
performance and the general nature of investigative pro- 
Cequtes. 

Tt is assumed that state cleanup systems will be similar 


to those utilized by commercial cleanup firms. The selection 
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of an appropriate inventory of pollution response systems 
requires a consideration of the physical features of the 
area, economic factors, environmental protection goals, and 
legal requirements. 

The intent of the Federal Water Pollution Control Act 
seems to be that oil spills should be removed physically 
from the water. State laws and federal regulations reinforce 
that method as the only acceptable one. The National Con- 
tingency Plan [ref.67| severely restricts the use of certain 
response methods. The Coast Guard policy has been mentioned 
earlier as requiring physical removal of the oil in most cir- 
cumstances. The commercial cleanup firms have recognized 
these factors. Their equipment lists are generally limited 
to that which is used to contain, physically remove, transport, 
and dispose of spilled oil. 

The system chose should be compatible with the sizes of 
the expected spills. Approximately 87% of all spills are less 
than 1000 gallons in size. That is one reason why 753 of 
all expenditures for cleanup under the federal Revolving Fund 
have been less than $5000. [54,p.2-5) 

It is, therefore, appropriate for a state organization to 
maintain an inventory of equipment designed to contain, phy- 
Sically remove, and dispose of spilled oil. That equipment 
should be quickly deployable. Table (c4) in appendix C is 
a hypothetical list of cleanup equipment that would meet the 


above objectives. This list of cleanup equipment represents 
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a synthesis of the equipment inventories of Coast Guard units 
and commercial cleanup firms. 

It 1s assumed that a state organization to perform the 
MEP functions considered herein would be a separate and dis- 
tinct organization. The MEP functions would not just become 
additional collateral duties of an existing state agency. 
This assumption is reasonable because none of the four states 
considered in this study now performs cleanups with its own 
personnel and equipment. 

In Washington, 


State personnel do not actively engage in removing 
spilled oil from the environment. The state does, 
however, supervise removal projects being conducted 
by those who discharge oil unlawfully. State per- 
sonnel also contract with private entities for 
cleanup of unkown source spills. ...The Department's 
(Department of Ecoiogy for Washington) oil pollution 
Comemermesprogqrams for 1971, 1972, and 1973 cost ap- 
euereenacerly 5 Lls,7500, $135,000, and $75,000 respec- 
tively. Man-years for the same periods ran about 
Seo meee and 5.3. [ref.44| 


iim Omegon, 


The main office program staff of the Department of 
Environmental Quality consists of two people working 
103 of their time in the area of 011 spill program- 
ming and response. The time spent on oil spill 
response in the three regions covering the western 
portion of the state could be estimated at less than 
iMtwerethe total work Joad. Oil spills in Central 
and Eastern Oregon are infrequent and field response 
can be estimated at less than 5% of the total work 
load. [ref. 42] 


In California and Nevada, any spill response is now a 
collateral duty of the local representative of the Departments 
of Fish and Game. Expenditure in California for pollution en- 


forcement activity for 1973 was $296,000 compared to a total 
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Department budget of $29,200,267. (ref. 40] Nevada does not 
bother to document pollution abatement expenditures in their 
budgetary publications. None of the present state agencies 
have the manpower and equipment to assume full responsibility 
for pollution investigation and cleanup. 

An active role in Marine Environmental Protection would 
be a new role for state agencies. Assumption of the two 
MEP functions would necessitate a quantum increase in state 
MEP activity in all four states. Thus, the assumption of a 
separate and distinct state MEP organization reflects the 
reality of the limited amount of present state activity. 

A state MEP organization as contemplated herein would 
then engender adminstrative and organizational relationships 
previously nonexistent. New interagency relationships would 
also be generated. The state MEP organization would be ex- 
pected to be generally self-sufficient. Certainly, they 
would be able to call on other state agencies (e.g., State 
Police, Engineering Departments, and the National Guard) for 
assistance. Existing state resources could also provide 
benefits such as the following: 

1. Time sharing of state computers. 

2. Use of state payroll systems 

Bemeoseeets State buildings, offices, and storage space. 

4. Use of the state communications network. 

It is also assumed that a state MEP organization would 


have personnel training standardssimilar to those recommended 
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to the Coast Guard in a study "to evaluate needs and re- 
commend training in Marine Environmental Protection" being 
performed by Sam Harris Associates, Ltd. [ref .39| 

The Coast Guard has operated its Marine Environmental 
training school for only about one year. Results cannot be 
fully evaluated now. The present program would allow the 
training of about 40% of the personnel assigned to MEP oper- 
ational billets at its maturity. 

A state organization would have an advantage. Personnel 
would be oriented to a Single mission. There would be less 
personnel turnover that at Coast Guard units. More exper- 
ienced personnel could be employed from the outset. Proposed 
levels of training might prove even more effective ina state 
organization. The initial training level would have to be 


high but could be gradually reduced. 


A. RELATIONSHIP OF THE COSTS OF A STATE MEP ORGANIZATION 
TOeTHE COSTS PREVIOUSLY CALCULATED 

The assumptions listed above provide the groundwork for 
a consideration of how and why state MEP costs may differ 
from those previously calculated. First, it 1s apparent that 
the cost calculations would be a reasonable estimate of the 
Sestworla state MEP organization if the state organization 
Tacmoelar, inesize, Missions, administrations, and resources 


to the U.S. Coast Guard. 
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State organizations would be expected to meet Coast Guard 
performance standards. They would have inventories of equip- 
ment similar to those of commercial cleanup firms. They would 
have jurisdiction over an area that is approximately the same 
as the area over which the Coast Guard has jurisdiction (at 
least with respect to the probabilities of spill occurrence). 

State organizations would also have training requirements 
Similar to those of the Coast Guard. Thus, state MEP organ- 
izations could be expected to provide benefits or services at 
levels similar to those the Coast Guard now provides on the 
West Coast. The previously calculated costs are, therefore, 
reasonable estimates of what these functions should cost with- 
in the parameters of the data analysis and assumptions made 
herein. Those calculations should provide the basis for fund 
allocation, then,and they may be used as criteria for evalu- 
ating costs of state operations. 

The similarities established mean that any differences 
between the present costs and state costs must be a function 
Peeunierent organizational and procedural differences. The 
U.S. Coast Guard is a multi-mission federal agency. A state 
MEP organization would havea single mission. Commercial - 
cleanup firms generally provide services in several related 
areas. Cleanup is often just a sideline business for those 
firms. 

The Coast Guard and commercial firms are able to apply 


their resources to a variety of purposes. This multiple use 
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menresources Can provide for more efficient use of those re= 
sources and, in that sense, is desirable. One of the reasons 
the Coast Guard was initially made responsible for marine en- 
virnonmental protection was the physical presence of existing 
Coast Guard resources in the marine environment. [53,p.2| 
Commercial firms generally use a substantial portion of their 
resources (e.g., tugs, barges, pumps, and personnel) for other 
commercial purposes in addition to pollution response. 

This multiple-use potential allows the application of re- 
sources to MEP activities on incremental cost basis. The re- 
sources already exist. Using those resources for MEP activities 
generates only variable costs. The costs of MEP functions are 
then a linear function of the number of spills that occur. 

A state organization for MEP would not have the same ad- 
vantage of multiple uses for its resources. Some common use 
of state resources can be expected, as has been previously 
mentioned. Generally, states do not have the personnel and 
equipment in the proper locations necessary to perform MEP 
functions at the present time. A state organization would 
have to procure personnel and equipment and locate them ap- 
priately to provide MEP services. The number of people 
and amount of equipment would have to be predicatedon the ex- 
pected number and location of spills. 

Initially, the costs of a state MEP organization would 


be fixed costs, once the expected number and location of 
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feels were established. The costs woul@ bé a function of 
the organizational aspects and equipment lists of the state 
Organization. Once those organizational aspects and equip- 
ment lists were set, the costs would also be set. The pro- 
blem is that a wide range in the expected number of spills 
may not change personnel and eguipment requirements. Such 
considerations as work weeks, personnel assignments, and 
readiness requirements become the overriding factors in cost 
estimation. 

A hypothetical state MEP organization is presented in 
Appendix C for the State of Washington. This is presented 
aS an example of the attributes and costs of a state MEP ors 
ganization. It was constructed in accordance with the as- 
sumptions mentioned in the first part of this chapter. The 
hypothetical state organization was designed to respond to 
the number, sizes, and locations of spills that occurred in 
mniematate of Washington during the quarters considered in the 
data analysis in the previous chapter. 

The cost of the hypothetical MEP organization in Washington 
fomyucteever $i million per year in 1974 dollars. Well over 
half of that total is personnel related cost (approximately 
$666,625 with overhead). The cost for Washington calculated 
in the previous chapter is only about $300,000, however, Part. 
of the expense for the Portland area was in Washington. The 


difference results from the lack of multiple-purpose resources. 
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The simple truth is that there are not enough spills to 
be investigated or cleaned up. The performance standards 
and personnel availability considerations establish a mini- 
mum number of personnel needed for a state MEP organization. 
The equipment inventory 1s also tied to that number of per- 
sonnel. The difference in the costs is the penalty for idle 


time and lack of use. 
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Neer oec TORS AFFECTING FUTURE MEP ACTIVITIES 


ON THE WEST COAST 


If the grant-in-aid program were established, it would 
probably not result in effective state organizations before 
fiscal year 1977. Perhaps no major changes in amounts of 
petroleum transferred, vessel transits, or number of water- 
front facilities handling petroleum will occur by then. 
There are, however, trends which may affect future MEP ac- 
tivities on the West Coast and nationwide. Long range plan- 
ning necessitates a consideration of those trends and fac- 
tors influencing them. 

Among factors worthy of consideration due to their po- 
tential effects are the increaSing construction of super- 
tankers, the consequent need for deep water ports, the pe- 
troleum imports needed to fulfill increasing energy require- 
ments, offshore drilling and the Alaskan pipeline. All these 
neeronc toOllow directly from the increasing U.S. demand for 
petroleum products. 

Over the long term, the U.S. Department of Interior has 
predicted a 233% increase in petroleum consumption by the 


year 2000 over 1971 consumption levels: (71,p.18| 


Dl 15.1 million barrels/day 
LO SES ne dL eaA u : 
RSet s eo scene: «: wile Zee . i 
MEO tamales «+ s) << 25 ea0 ‘ ‘i 
2000. els 25 Oro ‘ i 
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Those figures were a 1972 estimate. Where that oil will come 
from is important. If it is to move over or near U.S. waters, 
some pollution incidents are inevitable. A state MEP organ- 
ization should have adequate resources to respond to those 
incidents. Sources of U.S. petroleum supply are listed in 
table 3. The table shows that, while 74% of the 1971 supply 
came from domestic sources, only 16.9% of the supply will 
come from continental U.S. sources in the year 2000. 83.13 
of the 12,985,000,000 barrels estimated consumption in the year 
2000 will, probably, be transported over U.S. waters. Of 
course, the table shows estimates of consumption made before 
the energy crisis of 1973 and 1974. 

If the present trend continues, tank vessels to carry 
that petroleum will become increasingly large. 

At the end of World War II, the average capacity 
of o11 tankers approximated 20,000 deadweight. 
Since then, new tankers, termed Very Large Crude 
Carriers (VLCC's), have grown in size to over 
300,000 deadweight tons, with drafts exceeding 
90 feet and lengths of over 1200 feet. [2,p.4| 

The growth of the petroleum-carrying ships and the re- 
lative sizes of those ships can be shown as follows: (2.p.5\ 

l. Queen liners: 40 foot draft. 

2. Supertankers of early 1960's: ‘200,000 deadweight 
Bens, O00 £OOt draft, and capacity for 1.4 million barrels of 
bulk cargo. 

See ee ere eazo, O00 deadweight tons, 75 foot draft, and 


Sapactiyotor 2.2 Million barrels of bulk cargo. 
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P9722 FORMULATION OF AN ESTIMATE PETROLEUM 


SUPPLY SCHEDULE WITH ESTIMATED U.S. consumption ‘*) {72,p.19 
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4. Super VLCC's, some of which are presently under con- 
Seamction: lemillion deadweight tons, 100 foot draft, and 
capacity for 7 million barrels of bulk cargo. Vessels of 
this size will require extensive changes in the port facili- 
ties of the United States. Only Puget Sound on the West Coast 
can now accommodate vessels of 100 foot draft, but nowhere 
could such a vessel use the conventional type of petroleum 
transfer terminal. 
The giant tank vessels will also have a Significant im- 
pact on more than just petroleum transfer facilities. 
Construction of deep water terminals will there- 
fore not only generate new refinery activity in 
Peoriiintey touthe terminal facility, but will also 
tend to induce the establishment of large petro- 
chemical complexes in the same vicinity, especially 
if the region involved already has a high degree 
of industrialization." |2,p.7] 
Other ports which do not develop VLCC capacity should also 
experience increases in petroleum cargoes due to trans- 
shipment in smaller tank vessels. These other ports pro- 
bably will not experience the commensurate increase in an- 
Cillary facilities. The importance of these changes is 
their effect on spill potential. 
Larger vessels are coming because they are cheaper to 
Sperate. Importing petroleum in a 250,000 ton tanker results 


mo. a 91.26 per barrel shipping cost, compare to a $.97 per 


barrel cost in a 500,000 ton tanker. [72,p.327| Bie eine 
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larger vessels may necessitate changes in pollution response 
activity and technology. 

It is predicted that 

the use of supertankers and deepwater ports would, 
by reducing the number of tankers arriving at ex- 
isting U.S. ports, and thereby reducing the pro- 
bability of collisions or groundings, reduce the 
number of oil spill accidents. The results of a 
Council of Environmental Quality study concluded 
that the use of supertankers and deep water ports 
would reduce spills to 10% of what they would be 
with the use of smaller ships (considering only 
the number of spills) [72,p.456] 

That would be the eventual result of total conversion to 
Supertanker use. That will not happen in the near future. 
It takes 2 to 3 years to build a tanker, and Congress has 
not yet passed the legislation authorizing construction of 
deep water ports. There will be, however, a steady trend to 
larger vessels as the new replace the old. The short term 
effect is difficult to predict. Past spill rates are used 
an this project, but future changes may effect the results. 

One thing is certain, larger vessels will mean unprece- 
dented pollution risks because of the potential for much 
larger spills. Present technology presents "no fully effec- 
tive technigues for dealing with large oil spills." (13,p.8| 
It has been estimated that a massive spill from a 400,000 
deadweight ton tanker 20 miles offshore Delaware could form 


a Slick affecting states as far north as Massachusetts and 


fitilverang damage totalling as much as $2,8 billion. (2.p.11) 
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The increased risk of a major spill inevitably has to be 
weighed against the potential for reduction in the number of 
spills. Approximately (500,000 barrels of petroleum were 
lost in tanker/terminal operations annually from 1969 to 1971. 
Over 7 million barrels were lost due to routine tanker opera- 
tions and ballasting and cleaning of cargo tanks. [2,p.9] 
Present procedures and requirements have already had an effect 
of these amounts. Further reduction is necessary. 

The effect of the Alaskan Pipeline will be easier to pre- 
aoact. 

Initial flow will be at the rate of 600,000 barrels 
a day. This will be stepped up over a period of 2 
years to 2 million barels a day by adding more pump- 
ing stations. (28,p.46 
The oil from Alaska should, therefore, provide about 60% of the 
predicted West Coast demand for oil of 3.4 million barrels a 
day by 1980. [72,p.20\ 

Presently, it is planned that the oil from Alaska will be 
received in only the West Coast ports of Puget Sound, San 
Francisco, and Los Angeles/Long Beach. [28,p.46| Of course, 
there may be drastic differences betweenthe predictions and 
the actual events. Though it has been predicted that U.S. 
dependence on imported oil will increase greatly, a recent 
Federal Energy Administration "blueprint for Project Independ- 
ence says the United States could eliminate all oil imports 
Dywelocowtt world O11 prices remain high.” [46,p.16| Pre- 
dictions notwithstanding, it is safe to assume that few changes 


in the present trends will be realized before 1977. 
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Some of the possible short term effects of the present 
trends were noted during a review of the data gathered from 
West Coast areas. Factors that may have an efect are as 
follows: 

1. It was noted that, generally, areas with large pe- 
troleum handling facilities that receive from or dispense to 
large tank ships had fewer spills per ton of petroleum handled 
than areas with smaller facilities. This is apparently due to 
the fact that much of the spill danger occurs at the coupling 
and uncoupling. Once those operations are complete, large 
amounts of petroleum may be delivered with relative safety. 
This is probably why the regression studies did not find the 
volume of petroleum transferred to be a significant predictor 
of the number of spilis occurring. The number of tank vessels 
transits and number of petroleum handling facilities provide 
a better indication of the number of couplings and uncouplings. 

2. Only about one spill in four is presently cleaned up 
by either the spiller or the Coast Guard. This ratio is de- 
creasing and may reach one in three as more equipment becomes 
available and the impetus to cleanup increases. Less indus- 
trialized ports have less equipment available now. fThat is 
one reason why there were more cleanups in which the Coast 
Guard participated actively at the smaller ports relative to 
the size of the port areas. Also, at larger ports, the in- 
vestigat ors are more experienced and find the source of the 


Spill more often. That results in smaller spills (the source 
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being discovered more quickly and action taken to stop spillage) 
and more cleanups being performed by the responsible party. 

3. Small ports are receiving less petroleum by water. 
Companies that used to barge fuel oil for private use now 
find that Coast Guard regulations are causing higher costs 
and requiring greater personnel time. These companies are 
opting for other means of supply. Thus, the number of facil- 
ities submitting letters of intent to operate petroleum hand- 
ling facilities is becoming a more accurate listing of those 
facilities with regular petroleum handling operations. 

4. The size of individual spills depends on other fac- 
tors such as the size of the vessel and the experience of 
the personnel involved. This is a reason why none of the 
data was found to be a good predictor of spill volume in 
an area. The size of the spills relates to the number of 
manhours spent in cleanup. Availability of commercial equip- 
ment, skill of investigators, and other factors then become 
important in predicting the number of man-hours that will be 
spent in an area On cleanup activities. That is a reason why 
none_of=the data was a good predictor of man-hours Spent in 
cleanups. 

5. Many spills occur from non-transportation related 
waterfront facilities. These facilities do not have to sub- 
mit letters of intent to the Coast Guard. The location of 


spills from these sources is harder to predict. 
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Large petroleum operations will be located in or near 
areas of significant commercial development. In areas of the 
country other than the West Coast, however, the proportion of 
facilities required to submit letters of intent may be sub- 
Stantially different. Minor modifications to the coefficients 
of the regression equations may be all that is necessary. On 
the other hand, the basic relationships exhibited in the re- 
gression equations may not apply at all to other areas. Tests 
should be performed to determine the applicability of the e- 


guations in different port areas. 
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VII. CONCLUSIONS 


As with many projects, more questions have been raised 
than have been answered by this project. Additional re- 
search and analysis on this subject 1s necessary to achieve 
a more complete understanding of causes and effects in the 
marine environment. Then, too, this project has led the 
author to some conclusions concerning Marine Environmental 
Protection activities. 

There appears to be a need for additional study and sta- 
tistical analyses. Relating program costs, personnel consi- 
derations, and response levels to various environmental vari- 
ables should prove beneficial. There is a basic relationship 
between the number of spills and the amounts of petroleum 
transferred, the number of vessel transits and the number of 
waterfront facilities handling petroleum. Understanding the 
exact nature of this relationship and how other factors in- 
fluence it could provide important information. Programs 
could concentrate on those factors that give the greatest 
positive results. More effective resource allocations could 
be made. 

The formulas resulting from the data analyses are a be- 
ginning. They can be used as a basis for resource allocation 
or for cost prediction, with some future refinement. They 
also provide a basis for fund allocation for the grant-in-aid 


program. Under the assumptions regarding a state program made 
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herein, the costs should not exceed the calculated cost. 

That should be a maximum if the program is to maintain its 
present cost-effectiveness. The single purpose character of 
a state MEP organization will probably dictate highter costs. 

There are intangible benefits to be gained by having the 
states assume MEP functions. Some of these benefits were 
mentioned when grants-in-aid background was discussed. Re- 
vising the assumptions or changing the criteria for state MEP 
performance may allow state costs to be reduced. The assump- 
tions were reasonable given the initial objectives of this 
study and the existing circumstances of marine environmental 
protection. Changes in the criteria for performance of MEP 
functions could result, however, from an overall review of the 
goals and objectives of MEP. 

One would hope that the grant-in-aid program, if established, 
would remain true to the objectives of MEP established in na- 
tional legislation. There are other influencing factors, though. 
Some consideration should be given to the economic externalities 
of such a program. Who is benefitting, and who is paying? 
Political factors must be considered. The economic cost of 
environmental degradation is relevant. An effective means of 
fund allocation should relate the amount of the individual grant 
to the benefits to be achieved. 

There are problems involved in states' assumption of MEP 
duties. States have multiple objectives. Program priorities 


differ. A grant-in-aid program alters these priorities. Are 
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the states willing to have their priorities altered? What 
federal funding level is necessary to induce participation? 
Some states have been very active in the Marine Environmental 
Protection field. Washington, for example, has an ambitious 
program It concentrates, however, on prevention and planning. 
The Washington Department of Ecology has authority to contract 
for spill removal and does use that authority. It does not 
now plan to expand its program in that area. 

Implementing the grant-in-aid program would require re- 
vising many states' laws. These costs have not been considered 
herein, but they are real and relevant. Then there is the 
problem with the states that aggressively prosecute polluters. 
Would those states want to forward cases to the Coast Guard 
for legal action? Those problems affect the funding level 
needed for inducement to participate. 

Conversations with various states' officials have indi- 
cated that there is a general reluctance on the part of these 
officials to see their states involved in this type of pro- 
gram. Their agencies are now primarily administrative, and 
they like it that way. Operational programs require greater 
costs and greater numbers of personnel. Cost estimating is 
HucieMoOnse dit ttelrt for an Operational program than it is for 
an administrative program. Cutbacks are harder to make. 

The conversations with the states' officials have lead 
to the conclusion that the states would not consider parti- 


Cipation unless federal funds financed a majority of the costs. 
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This would mean 75% to 90% funding in most instances. Some 
states (Nevada, for instance) would need 90% to 100% federal 
financing to induce their participation. 

Before the grant-in-aid program is activated, the states' 
reluctance should receive special attention. Further study 
is also needed on more cost-effective means to achieve the 
objectives of the Marine Environmental Protection program and 
those of the new Federalism. 

Local and state land use planning may also prove effective 
in pollution abatement and cleanup. Coast Guard participation 
in this planning could produce requirements for local spill 
response capabilities before an industry is allowed to operate 
on or near the water. The more the private firms can be in- 
duced to respond to spills, the more effective the MEP program 
can become. 

Finally, the material presented herein should be reviewed 
and refined. The assumptions should be examined. The effect 
Miemodlricattons Should be analyzed. More and better data are 
necessary. Other states in other areas of the country should 
be used as tests of the accuracy and appropriateness of the 
costs determined herein. 

Some of the relationships found through analyses of the 
ith, 2th and L3th Coast Guard Districts’ data may not hold 
in other areas of the country. The West Coast is somewhat 
unique geographically. Different geography and other dif- 


ferences may invalidate the basic nature of the relationships 
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described in the regression formulas. The number of water- 
Meontetacilitves that have submitted letters of intent to engage 
in the transfer of petroleum products may not be a predictor 
of the number of spills occurring in other areas. Riverine 
areas may have asubstantially different ratio: of those fa- 
cilities to all waterfront facilities. “That fact may alter 

the nature of the relationship with spills. If, however, 

those relationships are tested and found to hold nationwide, 
they would then provide an indication of specific costs and the 
Overall size of a grant-in-alid program. Until the relation- 
ships are tested, no such estimates of total program size can 
be made. 

This study does provide a basis from which further studies 
can be made. Objectives and assumptions have been carefully 
established. The responsibilities of the U.S. Coast Guard in 
Marine Environmental Protection have been used as a background 
against which the grant-in-aid concept has been applied. 

The factors which are important in planning a grant-in-aid 
program have been outlined. Trends have been considered with 
emphasis on changes in the basic sources and causes of pol- 
lution incidents. Information relevant to this planning has 
been gathered, sorted, reviewed and analyzed. 

Commercial firms and cooperatives provide the most effi- 
cient means of cleanup activity from a cost standpoint. Equip- 
ment and people are paid for only when they are used. The 


commercial enterprises are able to maintain this response 
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capability, since they have alternate uses and needs for 
the manpower and equipment. 

Rather than compete with commercial firms, the Coast 
Guard should encourage their participation in pollution res- 
ponse efforts. One way to do this and to increase states' 
participation at the same time would be to relax the stan- 
dards for reimbursement from the federal Revolving Fund for 
pollution cleanup. The states could contract with commercial 
firms for cleanup and then be reimbursed. This might be suf- 
ficient inducement to increase state participation. They 
would gain control of federally financed cleanups in their 
@wm State. 

Investigation is a different matter. Increased training 
and more experienced personnel are necessary. This is true 
for both the Coast Guard and the states. States such as 
Nevada have few if any pollution-response trained personnel. 
MEP program effectiveness depends on the experise of local 
operating forces. Intergovernmental cooperation to develop 
that expertise is important. A grant-in-aid program aimed 


at this objective might be most beneficial. 
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APPENDIX A 


LISTS OF PETROLEUM HANDLING WATERFRONT ACTIVITIES 


This appendix contains lists of all those petroleum hand- 
meng Lacilities in the llth, 12th , and 13th Coast Guard Dis- 
tricts that have submitted letters of intent to operate oil 
transfer facilities in accordance with section 154.110, sub- 
chapter 0 of Title 33, Code of Federal Regulations. 

These lists were provided by local Captain of the Port 
Offices in those Coast Guard Districts. The lists show each 
facility's name and location. Concord area facilities are 
included with San Francisco area facilities since the letters 
cf intent for the Concord area are Submitted to the Captain 


of the Port San Francisco in accordance with federal regulations. 
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Exel A... 


SEATTLE AREA 


Alaska Packers Ass'n 
American Smelting & Refining 
Arco: 

Arco 

Arco 

Arco 

Arco 

Arco 

Ballard Oil Co. (Shell) 
Blakely Marina 
Bremerton Oil co. 
Buckeye Pipeline 
Chemical Processors 
Columbia Sement 

Crosby & Overton Inc. 
Crosby & Overton Inc. 
Crown Zellerback 

Crown Zellerback 
Dailey Petroleum (texaco) 
Fletcher Oil 

Foss Launch & Tug 
Georgia Pacific 

Hooker Chemical 


Inlana Trans. Co. 
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Blaine, Wa. 
Tacoma, Wa. 
Bellingham, Wa. 
Bremerton, Wa. 
Cnerry Pt., Wa. 
Olympia, Wa. 

Port Angeles, Wa. 
Pier 11, Seattle, Wa. 
Seattle, Wa. 
Blakely sis. Wa. 
Bremerton, Wa. 
Tacoma, Wa. 
Seattle, Wa. 
Bellingham, Wa. 
Bellingham, Wa. 
Seattle, Wa. 

Port Angeles, Wa. 
Port Townsend, Wa. 
Port Angeles, Wa. 
Tacoma, Wa. 
Seattle, Wa. 
Bellingham, Wa. 
Tacoma, Wa. 


Seattle, Wa. 
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26. 
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Zo. 
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30. 
Bal . 
e2. 
a3. 
34. 
65. 
BO . 
By . 
BG . 
BD . 
40. 
41. 
42. 
43. 
44, 
45. 
46. 


47. 


Lents Co. 


Liquid Waste Disposal 


Lofthus Oil 
Milwaukie Docks 
Mobil Oil 


Mebpi1 i Ol 


Mobil Oil-Mobil Fac. 


Mobil Oil 

Mebil O21 

MOPS 

Northwest Petro. 
PAac-Mart 

Penwalt Chemical 
Phat lips Oi): 
Phillips Oil 
Phillips Oil 
Quendall Terminal 
Rayonier Wharf 
Saco Onl 

SeOtt Paper co. 
Seattle Steam 
Shell Oil 


Sietl Ogd 


SEATTLE AREA 
Cone. 


on 


Bremerton, Wa. 
Seattle, Wa. 
Bremerton, Wa. 
Tacoma, Wa. 
Ballard, Wa. 
Ferndale, Wa. 
Seattle, Wa. 
Pier 15, Seattle, Wa. 
Tacoma, Seattle, Wa. 
Seattle, Wa. 

Tacoma, Wa. 

Seattle, Wa. 

Tacoma, Wa. 
Bremerton, Wa. 

Port Angeles, Wa. 
Pier 34, Seattle, Wa. 
Renton, Wa. 

Port Angeles, Wa. 
Port Orchard, Wa. 
BWeErett, Wa. 

Pier 57, Seattle, Wa. 
Anacortes, Wa. 


Pier 19, Seattle, Wa. 





48. 
ED . 
50. 
Bd. 
D2. 
yD 
54. 
2D. 
56. 
Bi 
58. 
Do. 
60. 
61. 
G2 . 
BS 
64. 
5). 
BO . 
Ory 
68. 
59". 


TU 


Shell Mobil Facility 
Shell Mobil Facility 


Shela Mobil Facility 


SOcO 


Soco 


Soco 


SoOco 


SOcOoO 


Soco 


Soco 


Soco 


Soco 


Soco 


Soco 


Soco 


Soco 


Soco 


Soco 


Soco 


Soco 


SOco 


SOcoO 


SOcoO 


(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
(Chevron) 
OChevron) 
(Chevron) 
(Chevron) 


(Chevron) 


SEATTLE AREA 
Conc. 
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Seattle, Wa. 
Tacoma, Wa. 

Port Townsend, Wa. 
Anacortes, Wa. 
Bellingham, Wa. 
Blaine, Wa. 
Bremerton, Wa. 
Eastecouna;mercas IS., Wa. 
Friday Harbor, Wa. 
Gig Harbor, Wa. 
Seattle, Wa. 
Langley, Wa. 

Neah Bay, Wa. 

Oak Harbor, Wa. 
Olympia, Wa. 

Point Wells, Wa. 
Port Angeles, Wa. 
Port Townsend, Wa. 
Portage, Wa. 
Poulsbo, Wa. 
Richardsons Store, Wa. 
San de Fuca, Wa. 


Shelton, Wa. 
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v2. 
S . 
74. 
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76. 
v7. 
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v9. 
80. 
Bi. 
82. 
Bo. 
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pl. 
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SEATTLE AREA 
Cone. 


Soco (Chevron) 

Soco (Chevron) 

Soco (Chevron) 

Sound Refinery 

St. Regis Paper Co. 
Texaco Refinery 
Texaco Refinery (Dailey Petro) 
Texaco Refinery (Dailey Petro) 
Thomas Oil Co. 

Time Oil 

Time Oil 

mame O21 1 

Todd Shipyard 

Union Oil 

Union Oil 

Bnton O11 

Union Oil 

Bnvon Ox] 

Union Oil 

Ues..OlLL & Refinery 
West Waterway Lumber 
Western Tank Lines 


Weyerhauser Kraft Mill 
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Tacoma, Wa. 

Vashon Is., Wa. 
Wisnlow, Wa. 

Tacoma, Wa. 

Tacoma, Wa. 
Anacortes, Wa. 

Port Angeles, Wa. 
Pier 15, Seattle, Wa. 
Port Townsend, Wa. 
Bellingham, Wa. 
Seattle, Wa. 

Beeb tard vie. 

Seattle, Wa. 

Edmonds, Wa. 
Fishermans Term, Seattle, Wa. 
Friday Harbor, Wa. 
Omeas els. 5 Wa. 

Pier 71, Seattle, Wa. 
Tacoma, Wa. 

Tacoma, Wa. 

Seattle, Wa. 
Richmond Beach, Wa. 


Everett, Wa. 





g4. 
oD. 
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SEATTLE AREA 
Cen. 
Wholesale Marine Consigner 
Wilkins 
Wycoff 


Myeort Co. 
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Seattle, Wa. 
Port Orchard, Wa. 
Seattle, Wa. 


Winslow, Wa. 
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PORTLAND AREA 


American Ship Dismantlers (Schnitzer) 
Arco 

Koppers Company, Inc. 

fe Call O1l Co. 

McCormick & Baxter 

Mobil O1lCorp: 

Pacific Power & Light (Lincoln Plant) 
Pacific Power & Light (Pasco Dock) 
Pacific Molasses 

Palmco, Inc. 

Pennwalt Corp. 


Pommlanc Gemeral Blectric Co. 
Harborton 


Porltand General Electric Co. 
Station lL. 


Phillips Petro. Co. 

Shell O11 Co. 

Standard Oil Co. (Terminal #4) 
Standard Oil Co. (Willbridge Plant) 
Swan Is. Ship Repair Yard 

Texaco Oil 

Taimes1© via eer, 

Unateiim@1 1 (Cor, 


Picewhussixploration, Inc. 
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Portland, 
Portland, 
POreland , 
Portland, 
Portland, 
Portland, 
Portland, 
POoReLand, 
Portland, 
Portland, 
Portland, 


Portland, 


Portland, 


Portland, 
Portland, 
Portland, 
Portland, 
Pertland, 
Portland, 
Portland, 
Portland, 


Portland, 


Or. 


Or 


Or. 


Or. 


Gram 


Orns 


Or. 


‘Siar 


Or. 


Oia 


Orz 


is 


Ona 


Ong 


Or: 


Or. 


Or: 





PORTLAND AREA 


COME. 
23. Boise Cascade Paper Vancouver, Wa. 
24. Burmah Terminals, Inc. Vancouver, Wa. 
25. Fletcher Oil Co. Vancouver, Wa. 
26. FMC Vancouver, Wa. 
ay. Pacific Supply Coop Vancouver, Wa. 
28. Crown Zellerback Camas, Wa. 
29. Publisher Paper Co. Omeqons City, OL. 
30. Crown Zellerbach Corp. WeSitty iain, OF. 
31. Oregon/Portland Cement Lake Oswego, Or. 
32. Boise Cascade Pater St. Helens, Or. 
33. Crown Zellerbach Corp. Clatskanie, Or. 
34. Reichhold Chemical St. Helens, Or. 
35. Portland General Electric Clatskanie, Or. 
36. Standard Oil Terminal ASEOrIa, Or. 
Sy. Standard Oil (Port Docks) Astoria, OL. 
es. Union O11 Co. ASteria, Or. 
39. Port of Longview Longview, Wa. 
40. Longview Fibre Longview, Wa. 
41. Standard Oil Longview, Wa. 
42. Weyerhaeuser Salt Dock Longview, Wa. 
43. Weyerhaeuser Wood Products Longview, Wa. 
44. Kalama Chemical Co. Kalama, Wa. 
45. ITT Rayonier Grays Harbor, Wa. 
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S/. 
BS . 
BO . 
60. 
61. 
62. 
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64. 
Sy). 
66. 
67. 


68. 


PORTLAND AREA 
cont. 
Standan! Oil 
timton O1l/Bay City Fuel 
PAC 
Standard 
Tidewater 
Tidewater 
Chambers Fuel Co. 
Oregon Coast Towing 
Oregon Coast Towing 
Standard 
Henac 
Union 
International Paper Co. 
Georgia Pacific 
Albina Engine & Machine 
Crosby & Overton 
Hughes Oil Co. 
Norhtwest Marine Iron Works 
sitell O11 Co. 
Stamearcda Ol Co. 
Widing Transportation 
Wilson Oil Co. 


Empire Fuel Co. 
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Grays Harbor, Wa. 


Grays Harbor, Wa. 


Tri-Cities, 


Tri-Cities, 


Paco. Wa. 
Umatilla, 
Coos Bay, 


Coos Bay, 


North Bend, Or. 


Coos Bay, 
Coos Bay, 
Coos Bay, 


Gardiner, 


Ore 


Oi. 


Or. 


Ome 


Ore 


Or. 


Or 


Toledo, Or. 


Portland, 
Portland, 
Portland, 
P@maaland ; 
Portland, 
Portland, 
Portland, 
Longview, 


Coos Bay, 


Or: 


OW. 


ies 


Or 


(Ores 


Ghar 


Wa. 


Or. 


Wa. 
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SAN FRANCISCO AREA 


Bethlehem Steel Corp. 

Mop.) O11) Corp. 

Petcare venient ledd «Co. 
Pacific Gas & Electric Co. 
Seamaara O11 Co. of Calif. 
spell Oil Co. 

Texaco, Inc. 

Kaiser Cement ¢ Gypsum Corp. 
Podesta Marine Service 

H & H Ship Service 

stondard O11 Truck 

Kaiser 

Triple A 

Pennzoil Co. 

Harbor Tug ¢ Barge Co. 
Moms Oil COrp. 

Pacific Dry Dock & Repair Co. 
Meritt t ohap Repair Co. 
Seti O12 Co. 

Melantrve Richfield Co. 


Bay Terminals 


Levin Metals Corp. 
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Sane erancisco, Ca. 
San Francisco, Ca. 
Milpitas, Ca. 
San Francisco, Ca. 
Sam wose, Ca. 
Salmerancisco, Ca. 
Redwood City, Ca. 
Redwood City, Ca. 
Dams sige), Ca, 
San Francisco, Ca. 
san Jose, Ca. 
San Francisco, Ca. 
San Francisco, Ca. 
Alameda, Ca. 
Alameda, Ca. 
Oakland, Ca. 
Oakland, Ca. 
Oakland, Ca. 
Oakland, Ca. 
Richmond, Ca. 


Pee Richmond, Ca. 
Richmond, Ca. 


Ruecamond, Ca. 
Daye city, Ca. 





SAN FRANCISCO AREA 


COne ; 
23. PVO International, Inc. Ruehmenad, Ca. 
Za. Standard Oil Co. of Calif. Richmond, Ca. 
ao. Time Oil Co. Rieumona, Ca. 
Mo. Union Oil Co. of Calif. Richmond, Ca. 
fe. Texaco. Inc. | Richmond, Ca. 
Ze. Nicolai Joffe Corp. Richmond, Ca. 
29. Fore Terminal, Inc. Alameda, Ca. 
30. Petromark, Inc. Richmond, Ca. 
31. Richmond Terminal Agency Richmond, Ca. 
a2. ACME Transportation Inc. San Pablo, Ca. 
33. Willamette Iron & Steel Co. Richmond, Ca. 
34. Del Chemical ¢ Supply Co. Berkeley, Ca. 
ao, Bray Oil Co. Rtenmond, Ca. 
B6. Puims Trucking Richmond, Ca. 
ee. Holland O11 JnuiLolquileyerslye (ste 
38. Todd Shipyard Alameda, Ca. 
39. Fabian Oil Oakland, Ca. 


THE FOLLOWING ARE IN THE CONCORD SUBAREA: 


40. Dow Chemical U.S.A. Preesburgh, “Ca. 
fe, industrial Tank Inc. Martinez, Ca. 
42. Crown Zellerback Antioch, Ca. 
43. Exxon Co. Benicia, Ca. 
44. Fibrboard Corp. AMeroehy,. Ca. 
45. Pacific Gas & Electric Co. Anertoech, Ca. 
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SAN FRANCISCO AREA 
CONT. 


Pacific Gas ¢ Electric Co. 
Phillips Petroleum Co. 
poelden.O11l Co. 

Drone Orl CO, Of Calif. 
Sequoia Refining Corp. 
Sivelt Oil Co. 

Holly Corp. 

Wiateh O41] 

Aerank Le Rachtiield Co. 
Burmah Oil ¢ Gas Co. 

tame O1l Co. 

mhexaco, Inc. 

Southern Pacific Pipe Line 
Phillips Oil 

Union Oil 

Aeieamere Richfield Co. 
Phillips Petroleum Co. 
Burmah Oil & Gas Co. 

Time Oil Co. 


Stanagara O1l Co, Of Calif. 
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Pretsburgh, Ca. 
Martinez, Ca. 
Sursun, Ca. 

Rodeo, Ca. 

Hercules, Ca. 
Martinez, Ca. 
Martinez, Ca. 
Martinez, Ca. 
Steockeon, Ca. 
stockton, Ca. 
SEOCKCon, Ca. 
Stockton, Ca. 
StrOckwconm, Cai. 
SEOCKEON, "Ca. 

Sock ton, Car. 

West Sacramento, Ca. 
Sacramento, Ca. 

West Sacramento, Ca. 
Sacramento, Ca. 


Sacramento, Ca. 
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EXoB IT A 4. 


MONTEREY AREA 


PGE 


Union 
Standard 
Texaco 

Ul Se Navy 


Mobil Oil 


Ov, 


Moss Landing 
Estero Bay 


EStero Bay 
Estero Bay 
Estero Bay 
Estero Bay 


Monterey 
sce ror ba) 





EXHIBIT A.5. 


HUMBOLDT BAY AREA 


Siew Oi1 Co. 

Standard Oil Co. 

UnwennO1l Co. 

Crown Simpson Pulp Co. 

Oil Terminals Co. 

Pacific Gas & Electric Co. 


Oil Terminals Co. 
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Eumeka, Ca. 
Eureka, Ca. 
Eureka, Ca. 
Eureka, Ca. 
Eureka, Ca. 
Eureka, Ca. 


Crescent City, Ca. 
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EXM@eer A.6. 


LOS ANGELES/LONG BEACH 


Seamaar Oil Co. 
Texaco, Inc. 

Seuemern Galif. Edison Co. 
National Molasses Co. 
Sweandanrad Ol Co, of Calif. 
Pennzoil Co. 
Mobil Oil Corp. 
Arco 

Mobil Oil Corp. 
fEandard O1l Co. of Calif. 
Uneion Omleco. 

Shell O11 Co. 

Signal Oil & Gas Co. 
Getty Oil, Co. 

Getty Oil Co. 

Guilt eO1 1 

Union ©1 1 

Union Oil 

Arco 

Chevron Chemical Co. 
CONOCO 


L.A. Dept of Water & Power 


Baaimgcon O1l Co. 


Ow 


AREA 


Gampenteria, Ca. 
Long Beach, Ca. 
Ventura, Ca. 
Long Beachy Ca. 
El Segundo, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 
Long Beach, Ca. 
Los Angeles, Ca. 


Long Beach, Ca. 


Los Angeles, Ca. 
Long Beach, Ca. 
Los Angeles, Ca. 
Gaviota, Ca. 
Ventura, Ca. 


Huntington Beach, Ca. 
Ventura, Ca. 
Ce7o Bay, Ca. 


Long Beach, Ca. 


Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 





24. 
2D. 
26. 
ey . 
28. 
2 . 
BO . 
ol. 
S72 . 
55. 
34. 
o>. 
E10 . 
By. 
Bic 


Bo 


LOS ANGELES/LONG BEACH AREA 


SCOMncs. 


GATX Chemicals 

Exxon 

Golden Eagle Oil Co. 
Gulf Oil Co. 

Mepil O21 Corp. 
Phillips Petroleum 
Powerine Oil Co. 
Proctor & Gamble 
Shell oil 

Standard 0il 

Time Oil Co. 

Union O11 Co. 

Onion Orr co . 

U.S. Naval Fuel Depot 
West Oil Terminals Co. 


Arco 


10 


Los Angeles, Ca. 
Long Beach, Ca. 

Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 
Long Beach, Ca. 

Long Beach, Ca. 

Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 
Los Angeles, Ca. 


Long Beach, Ca. 





10. 


ml. 


2. 


3. 


4 . 


a5. 


EXH@eaTes. / . 


SAN DIEGO AREA 


Phillips 

Union Oil 

Seandard Oil Co. 

Navy Fuel Pier 

Mood. O12) Co. 

ener O11] Co. 

Capitol Truck Lines 

Exclusive Transportation Corp. 
Pepper Tank Co. 

Marina Cortez 

San Diego Gas And Electric Co. 
San Diego Gas And Electric Co. 
Sildiiela Trucking Co. 

Arco 


Standard Oil Co. 


Wau Ik 


Sam Diego, 
San Diego, 
San Diego, 
San Diego, 
San Diego, 
San Diego, 
San Diego, 
San Diego, 
San Drego, 
San Diego, 
San Diego, 
Encina, Ca. 
San Diego, 


San Diego, 


Ca. 


Ca. 


Ca. 


Ca. 


Ca. 


Ca. 


Ca. 


Embarcadero, 





APPENDIX B 


DATA USED IN ANALYSES 


This appendix contains the data pertaining to MEP ac- 
tivities in the llth, 12th, and 13th Coast Guard Districts 


and are the inputs to the analyses performed. 
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EMEeeB IT B.1. 


LOCATIONS ON THE PACIFIC COAST THROUGH 
WHICH SIGNIFICANT AMOUNTS OF WATERBORNE 
PETROLEUM PRODUCTS ARE TRANSPORTED 





Morro 
Bay I 
E>. 6. 
OS \ 
eLA/ 
> LB 
oe) 


3 





Beer Be Be 


ZONES OF RESPONSIBILITY : 
U.S. COAST GUARD CAPTAINS OF THE PorT |ref.4| 





HUMBOLDT 
BAY | 
Ta a + 






ANCISCO 
he 
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1 (iy 2) IL ae 3 ye SY 


WATERBORNE PETROLEUM DATA 
FROM PORT SAFETY/MARINE 
ENVIRONMENTAL PROTECTION ACTIVITIES 


Petroleum- 
2/74 Portland 
Seattle 


Total 


Petroleum- 
1/74 Portland 
Seattle 


Total 


4/73 Portland 
Seattle 


Total 


Petroleum products- 
Ave. Portland 
Seattle 


Total 


REPORTS [ref.67| 


TRANSPORTED 


Sg £39,336 bls 
25,1000,000 bbls 


Os ne 


9, 3267 02 bbls 
20,467,829 bbls 


29 ioeaor 0 


10,662,463 bbls 
61,354,488 bbls 


(2) UN Se) oul 


595,747 Dols 
35,640,077 bbls 


45,016,024 


cS 


SPILLED 


a7 2 
IAS 4 


1,809 


1,941 
680 


alt 


134 
1,081 


a eZ lee) 


582 
uo9 


Lee) 


bbls 


bbls 


bbls 


bbls 


bbls 


bbls 


bbls 


bbls 





2/74 


)/74 


4/73 


PETROLEUM 


Cencord 

Meo S.F. 
Monterey 
Humboldt Bay 
LA/LB 

San Diego 
Santa Barbara 


Totals 


Concord 

MSOs o,.0.. 
Monterey 
Humboldt Bay 
LA/LB 

San Diego 


Santa Barbara 


Concord 
MS@ns... 
MOMtere y 
Humboldt Bay 
LA/LB 


San Diego 


PRODUCTS-barrels cont. 


TRANSPORTED 


30, 0507915 
35,000,000 
J), OS07050 
749,623 
101,750,000 
1,095,000 
Unk. 


WG) Na Sens 


Bier, 22 310 00 
35,000,000 
Opals, 206 
S74 Ei i epovll 
162,500,000 
1,780,000 


Unk. 


IS Gi 8) ISS 


38,330,000 
35,000,000 
4,784,547 
850,000 
105,000,000 


OL, O00 


SG 


Zo 
25 
27000 
31 
1,017 
46 
Unk. 


ore.) 


78 
3 
9 
602 
500 


BZ 


2,147 


27 


198 


ts s 


334 


SP LLLED 


(not incl. 
in total) 





4/73 


AVE. 


PETROLEUM 


Santa Barbara 


Concord 

MSe S.F. 
Monterey 
Humboldt Bay 
LA/LB 

San Diego 
Santa Barbara 


Totals 


PRODUCTS=-cont. 


TRANSPORTED 


Unk. 


184,979,547 


pa 20 1, 302 


35,000,000 


oo Lo, 197 


SOIL desl 


GUE 6 33,333 


im, 396,067 


184,488,590 


Lig 


SUSU OUD, 


1Omil( Bot. 1ned: 
im, total) 


digs ey 
1S 
100 
673 
18 
868 


225 


27,030 





Evi bit 8.4% 


U.S. ARMY CORPS OF ENGINEER'S DATA 
ON 
WATERBORNE PETROLEUM-WEST COAST 
(000 TONS) [ref.15| 


AREA 1971 = 1972, 1973 (2) Remarks ‘*? 

San Diego 751 693 648 

Long Beach hg ae boys oe 16,015 Do lOUs— sl 0ayrs- 
Los Angeles 16,871 16,603 E6, 303 Up lot, LO yrs. 
Port Hueneme 27 26 

Carpinteria 490 529 

El Segundo 4,696 5,669 

Encina 2} 308 

Estero Bay 37000 4,025 

Huntington Beach 50 SNS, 

San Luis Obispo 1,286 393 

Ventura 3,607 253038 


Suisun Bay 
Channel 5,345 27243 Downe 50 ¢—="LOs yrs. 
7 SOvEL- we han: 


Sacramento 214 ZAr2 Decreasing 
Stockton AO: 707 Steady 

Moss Lnading 254 Zi 2 

San Francisco 449 615 Down 50%- 10 yrs. 
Redwood City Zo57 346 Down 70%- 10 yrs. 
Oakland 926 ee? Up 25%3- 10 yrs. 
Richmond Ea igryioy Sie, Ware? 7 |. Down 18%- 10 yrs. 


San Paulo/ 
Marc Is. 20,772 21,369 Up 35%- 10 yrs. 
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U.S. ARMY CORPS OF ENGINEER'S DATA 
(Comte } 


AREA 


Humboldt Bay 
Crescent City 


Stner S.F. Bay 
Ports 


Kennewick/Pasco 
Astoria 
Longview 
Kalama 
Vancouver, Wa. 
Portland 

Coos Bay 
Umpqua R. 
Yaguina R. 
Grays Harbor 
Port Angeles 
Port Townsend 
Olympia 
Tacoma 
Seattle 
EVeretet 
Anacortes 


Bellingham 


Ie iat 


38 


25 


ees 


452 
oe) 
243 
14 


142 


PA 
162 
214 

43 
LY, 

oe, 
ae So 

62 

NE ALS 


53 


ee 


363 


269 


) Sa OY 


705 
67 
Zs 
ok 
180 
5,644 
300 
62 

1b 
Eo 
33 
50 
LO2 
0 
eo Os 
46 
2,696 


324 


9 


es: 


Jo Jue) 
70 


245 


219 
Desi 
320 
aye: 


2 


See | 


REMARKS 


) 


Upe2ise- LO eyrs-. 


Down-356- lI0 yrs. 


Up 75%- 10 yess. 
Upe/0s-10 yrs. 
Vors506-— 10 yrs: 
Hpmeode— 10 yrs. 
Upelo>o- 10 yrs. 
Up 200%- 10 yrs. 
Down 20%-i0 yrs. 
Down 50%- 10 yrs. 


Oe ous LO eyrs. 


Wpezos- Tl0r yrs. 


Woes Soe- Oe yrs. 





U.S. ARMY CORPS OF ENGINEER'S DATA 


(cont) 
AREA 1971 1972 1973 remarks ‘1) 
Other Puget 
Sound Ports I SI 9ES: 42.519 
ieee 104,271 110,061 


(1) These trends are for total waterborne commerce and may not 
indicate precisely the bulk petroleum trends. 


(2) These figures obtained from Port Authorities and include 


only petroleum handled at their facilities, complete 1973 
data were not available when this was prepared. 
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EAE eis 25. 


SPILL RATES PER TON OF 
WATERBORNE PETROLEUM (1) 





AREA TONS TRANSPORTED GALLONS SPILLED 
PeR oFlvye INVESPrearion PER TON TRANSPORTED 
Seattle 13,608 2017 
Portland 23,432 eUO7 
San Diego Pe SAU Odea 
LA/LB ono 0 COZ 
Concord Ze & -0006 
eee Harbor 87 7055 -0007 
Monterey 226 7,05 I OZ 
Humboldt Bay el Shays: F007 
Overall '*? 38,588 004 


(1) Figures obtained from U.S. Coast Guard PS/MEP Activities 
RepOlmwomLOGeotn guarter 1973, lst and 2nd quarters of 
1974. 


(2) This compares to 1 investigation per 59,471 tons trans- 
pemgeca cle gallons Spollled) per ton transported over 
waters of the West Coast states for 1971, 1972 based 
on U.S. Coast Guard spill data and U.S. Army Corps of 
Engineer's Shipping statistics. 


2a 





BAHT Blo6. 


VEOSoeb TRANS TiS oR OuGH COAST GUARD 
UNITS' AREAS FROM U.S. ARMY CORPS OF ENGINEERS 


1970 1971 1972 1973 otal = Quarter 
San Diego 36 228 75 204 Po7 50 
LA/LB S) PAVE) 9,047 fo 3 270 10 Soe 33 Z2G233 
Monterey 463 448 443 439 eS eZ 
Concord 2, PASS Case 2,304 i351 By o? 546 
So. r. 8,407 Bayo oe 66518 53 val 24,168 Meroe ae 
H. Bay Boo Sf Il 341 318 1,429 89 
Portland fa; 236 6,738 DA OS) foo 28,326 Ly vial 
Seattle 3 pulley ai ep Oo 8.976 eo ENSNs 35,574 2,098 


WATE REOen COMMERCE DATA (refs. say 


2 2 


Average per 





EXHIBIT B./7. 


OIL SPILL 
REMOVALS BY ANY PARTY 
FROM CG REPORTS (refs. 67] 


QUARTER 

CG Unit 4/73 1/74 2/74 Ave. 
Seattle Faia 30 34 29 
Portland IEG 29 24 25 
Concord 7 6 Zi 1 
San Francisco 38 19 sL1Q) 42 3)! 
Monterey 0 4 2 2 
Humboldt Bay 4 3 2 3 
Los Angeles/ 

Long Beach 50 73 Oe 15 
San Diego 14 52 51 ae, 

Totals ioc o23)0C~C~*~<“‘é‘ 


*Difference due to rounding 


aS 





Ere ee 0). 


DWE THSCOASISGUARD DISTRICT 
OIL SPILL ACTION 


JUS) fab O72 i973 
Total Spills Reported 386 454 676 
Estimated Amount 
Spilled (gallons) 9097000 P9500 IE eee) 
Spills Cleaned Up v2 177 248 
By Coast Guard 05 Ze (il 
By Spiller 67 152 Ih 4 


REVOLVING FUND 


EXPENDED alee 277 Sls, ou. 05 Sieh es 123.6 = 
cases i 7 41 
Reimbursed See eee, SiGe 20 934569. 53 
Cases 1 i 7 


*INCLUDES OAKLAND Estuary Spill(19 JAN To 26 JAN 1973)Clean upd 
Soctmot—-— 651,241,822 266) 
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EXHIBIT B.9. 
THIRTEENTH COAST GUARD DISTRICT 


OIL SPILL ACTION 


iS yall 1972 
i; Reported 554 585 
meurces 290 S19 
fant Spilled 
(GALS) 75,000 
REVOLVING FUND (FISCAL YEAR) 
aup Required 7 9 
Se eia. oo SO oie 00 
See oo. 00 Ss 4, ft. 00 
Seo. 00 oD, eos 00 


editures 
ly «in effect) 
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—— 
r— 


IGS 1: 
1307 


839 


100,000 


50 
$100,000.00 (Est.) 


Se 909.00 
UNKNOWN 


Sea OOo 





Jay.Gc Ube ial seal 


U.S. COAST GUARD SPILL INVESTIGATION DATA 
FROM PS/MEP ACTIVITIES REPORTS-13th CG DISTRICT [enc 67| 


QTR/YR UNIT NO. MAN VEHECLE BOAT 
HOURS HOURS HOURS 
2/74 Portland 139 539 244 6 
Seattle Zoee, 1057 350 = 
Astoria 33 208 102 2 
Port Angeles 9 26 8 5 
Coos Bay (1) eal 3)8: 10 9 
Grays Harbor wes 98 _ 6a 2) 
Totals 483 1981 1 24 
1/74 Portland 77 470 245 4 
Seattle 2209, Allis 302 = 
Astoria 24 204 85 2 
Port Angeles iS 49 16 7 
Coos Bay 30 47 1D ag 8 
Aus ieeil 375 1944 759 Dae 
4/73 Portland 103 367 2¥3 6 
Seattle 242 age 148 67 
Astoria a2 17S 86 4 
Port Angeles 3 9g r 2 
Coos Bay moe Zou 110 as 
Rene 40 1806 564 79 
AVE Portland 106 459 234 5 
Seattle 234 1076 267 22 
Astoria 30 196 a 3 
Port Angeles 2 28 f 5 
Coos Bay 20 LAS, 7h 6 
Grays Harbor S ) 98 _65 2 
Average Total 41 1976 741 43 


1 pigures for Grays Harbor were included in Astoria 
totals prior to this quarter. For averages, the figures 
were assumed to be constant for all three quarters. 


Pe, 





Banas te Be? . 


U.S. COAST GUARD SPILL INVESTIGATION DATA 
rc } 
f/eROM PS/MEP ACTIVITIES REPORTS-1lth AND 12th CG DISTRICTS |}refs.67 





QTR/YR UNIT NO; MAN VEHICLE BOAT 
HOURS HOURS HOURS 
2/74 Concord 41 JT 3 443 - 
San Francisco 102 274 LZ 23 
Monterey 6 ay 5 = 
Los Angeles/ 
Long Beach oe 3641* 741 40 
San Diego 97 194 50 22 
Santa Barbara 14 64 qj 2 
Total 456 5368 1416 97 
1/74 Concord 35 203 100 = 
San. Francisco Gs A32 266 46 
Monterey 8 60 14 = 
Humboldt Bay 14 74 36 y 
Los Angeles/ 
Long Beach ZS ll 3460* 830 47 
San Diego 82 iEe ab 44 30 
Santa Barbara 220 eee piece 2 
Total B55 4502 Sey, The 
4/73 Concord 57 697 310 - 
San Francisco Iss 912 437 jeab 
Monterey 5 2 5 = 
Humboldt Bay eal: 86 23 9 
Los Angeles/ 
Long Beach 197 3800* 455 5 
San Diego 50 5 2 19 19 
Santa Barbara if9 63 20 es 
Ove cl 02 5720 WAS, 144 
AVE Concord 44 oA 284 - 
San Francisco 143 5 Bye, 285 60 
Monterey 6 20 8 = 
Humboldt Bay nik Ties) 26 14 
Los Angeles/ 
Long Beach 206 Bigs = 672 24 
San Diego 76 169 38 24 
Santa Barbara 18 80 5 1 
Average totals 504 Slog 1331 124 


*Man hour figures from Los Angeles/Long Beach include hours 
of standby time for investigation personnel. 


28 
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‘sn ae es, | 
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EXH@een Bois. 


SPILL REMOVAL DATA FOR SPILLS CLEANED UP 
IN WHICH U.S. COAST GUARD PERSONNEL 

PARTICIPATED-FROM PS/MEP ACTIVITIES REPORTS 
FOR 13th CG DISTRICT UNITS [refs.67| 


OTR/YR UNIT NO. MAN VEHICLE BOAT 
HOURS HOURS HOURS 

2/74 Portland 
Seattle 
Astoria 
Port Angeles 
Coos Bay 
Grays Harbor 
Total 


en mow | 
N 
wn | 
Jon 
lh | 


fat 

4 

~~] 

- 

© 
} 


7 4 Portland 
Seattle 
Astoria 
Port Angeles 
Coos Bay 
Grays Harbor 
Teotas 


NO 

~) 

\O 

©O 
fiineo 
iN Il 


4 
eil tl Row 
f 


ma 
\O 
~J 
Nn 


4/73 Portland 
Seattle 
Astoria 
Port Angeles 
Coos Bay 
Grays Harbor 
Vetae 


tr © 
NO 
it f too 


ela: 


AVE Portland 
Seattle 
Astoria 
Port Angeles 
Coos Bay 
Grays Harbor 
Average Total 


ell ot lrPwe 
we 
in 
tm 


NO 
~~ 
Nn 
= 
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EXHI Baa B14. 


SPILL REMOVAL DATA FOR SPILLS CLEANED UP IN WHICH CG 


PERSONNEL PARTICIPATED—=FROM PS/MEP ACTIVITIES 


REPORTS FOR llth AND 12th CG DISTRICT UNITS [ref .67| 


QTR/YR UNIT 


2/74 


1/74 


4/73 


AVE 


Concord 

San Francisco 
Mewes hey 
Humboldt Bay 
Los Angeles/ 
Long Beach 
San Diego 
Santa Barbara 
Total 


Concord 

San Francisco 
Monterey 
Humboldt Bay 
Los Angeles/ 
Long Beach 
San Diego 
Santa Barbara 
Total 


Concord 

San Francisco 
Monterey 
Humboldt Bay 
Los Angeles/ 
Long Beach 
San Diego 
Santa Barbara 
ikeneal 


Concord 

Sane rancisco 
Monterey 
Humboldt Bay 
Los Angeles/ 
Long Beach 
San Diego 
Santa Barbara 
Average total 





NO. MAN 
HOURS 
1 140 
3 26 
—4 T66 
1 iS? 
a 20 
2 20 
4 1192 
2 183 
3 347 
5 30 
1/3 AW 
73 384 
1 68 
3 131 


4 2/73 630 


L6 


VEHICLE 


HOURS 


42 


415 


BOAT 


HOURS 





BA ae 1. 


ADMINSTRATIVE/SUPPORT/TRAINING MAN-HOURS 

FROM PS/MEP ACTIVITIES REPORTS FROM WEST 

COAST COAST GUARD UNITS-AVERAGE FOR THREE 
QUARTERS OF FY 74 * [refs.67| 


UIT ADMIN HRS SUPPORT HRS TRAINING HRS 
®attle 2000 446 548 
mrt Angeles 45 = ZS 
(ays Harbor 24 5 16 
prtland i227 703 =) 
3toria 210 60 3h) 
pos Bay unavail unavail unavail 
oncord 4306 327 22 

an Francisco 11S 1050 167 
onterey 83 7 1s 
umboldt Bay 170 unavail 67 

os Angeles/Long Beach 1048 PASS 161 

an Diego 661 165 WARS 
‘anta Barbara 105 ANG, 3 


| *Some reports did not separate Port Safety from MEP hours. 
*he ratio of personnel assigned to each function was used to 
ybtain MEP hours when other sources did not provide Ene InkOr = 
nation. 


Weft 








——— ——— sti (ts = ae ee 


AVERAGE QUARTERLY MAN-HOURS SPENT ON MEP ACTIVITIES 
COAST GUARD UNITS DURING FISCAL YEAR 1974 


BL U.S. 


UNIT 





Seattle 

Port Angeles 
Astoria 
Portland 
Coos Bay 
Humboldt 
Concord 

San Fran 
Monterey 


Santa Bar- 
bara 


LA/LB 


San Diego 


t 


EXHIBIT B.16 


ADMIN 


2000 
45 
210 
227 
unk. 
170 
436 
ig) 


§ 3 


kG) 
1048 


661 


Simassz20 hour quarter. 


SUPPORT 


446 


60 
703 
EK. 
LN Ker 
327 


1050 


ves 
235 


LEGS 


TRAIN 


548 
12> 
9 


eS 


unk. 


67 


ZZ 


G7 


13 


161 


eZ 9 


INVEST 


1076 
28 
196 
459 
119 
do 
671 
359 


29 


80 
36344 


169 


TOTAL 


4070 
oe 
565 

2484 

unk. 

irae. 

2659 

Zoo 


2 


unk. 
6978 


1124 


This is the gquivalent number of personnel required based 


*This figure and the unknown figures were formulated under 


different assumptions than the figures for other units and 


cannot be compared directly with those other figures. 
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EAR eee ed. dey. 


SUMMARY OF U.S. COAST GUARD PERSONNEL 
ASSIGNED TO MEP BILLETS IN 1974 FROM 
PS/MEP ACTIVITIES REPORTS * 





UNIT OFFICERS ENLISTED CIVILIANS 
meenebastrict Office 3 1 - 
Seattle Z 4 _ 


Port Angeles ~ _ ~ 


Grays Harbor - = as 


Portland ie Dee mS, 
Astoria - - - 
Coos Bay = = - 
mtn District Office | if - 
San Francisco 4 Hee D = 
Concora ub 6 = 
Monterey 1 2 = 


Humboldt Bay = = = 


Men Dastrict Office 3 Il = 
Los Angeles/Long Beach 2 3 = 
San Diego 1 4 = 
Santa Barbara = 2 = 
Totals 21.5 “47 35) 


*These figures do not include personnel assigned as 
Commanding Officer or Executive Officer of any unit. Nation- 
al Strike Force personnel are also not included. 
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PAE TB ko 


SELECTED SPILLS CLEANUP DATA 
FROM LOCAL CAPTAIN OF THE PORT 
RECORDS OF COAST GUARD FUNDED CLEANUPS 


SPILL SIZE CONTRACTOR CONTRACTOR CONTRACTOR 
GALLONS LABOR HRS LABOR COST EQUIP COST 
800 384 ea 7 OG S 76554 
5000 1360 29076 17148 
50 46 655 Moy 1 
1000 130 Zoi5 57a 
Lg SD a5 1300 1879 
300 365 42555 4538 
200 aD 720 1935 
500 468 8420 5266 
50 63 S90 1459 
UNK 12 139 798 
UNK 10 143 447 
40 49 625 2130 
UNK 42 500 403 
500 105 752 4170 
20 24 285 250 
100 1S 203 dae 7 
100 15 Z2Ae2 766 
200 40 678 1923 
830 288 4150 3850 
150 eZ 1600 2457 
5 Gan $ 63294 


Average cost per labor hour $17.45 
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10. 


BxXHtiBiT B.19. 


COST INFORMATION USED IN BATTLELE 


STUDY FOR SELECTED CLEANUP RESOURCES (ref. 29] 


Personnel hourly rate 
(based on 8 hr day, includes ovhd 
and fringe benefits) 


Containment booms 
(based on 3000 ft length - considered 
max. length deployable and maneuverable, 
deployment cost, including set up, posit lon— 
ing, recovery and cleanup are estimated at 16 
months, 4 hrs intermediate boat time, $40 of 
misc. materials. Total cost per incident is 
$320. Useful boom life 2 years.) 


Disposal 
(cost of transporting, transferring and cleanup 
of transfer vessels) 


Auxiliary surface craft - intermediate 
large 
(intermediate craft up to 30 ft length, 
iemgqe cratt 40 to 80 £t length) 


Sorbents - Commercial bulk material 
Polymer foams 
Straw 
(costs based on absorption capability with 
procurement costs $100 to $250 per ton, 
$1000 per ton and $30 per ton respectively) 


Gelling agents | 
(cost $3 per gallon of agent, administered 
on a 1-1 basis to oil) 


Equipment expected maintenace costs: 
10% acquisition cost/year mechanical equipment 
% acquisition cost/year for booms 


Pumps and spray equipment: 
(maint. cost/yr $860, storage cost/yr $550) 


Advancing skimmer 
(maint. costs/yr $5000, storage costs/yr 
$550, capacity of 2000 gal/day) 


Conveyer 


(maint. costs/yr $5000, storage costs/yr 
$550) 


135 


$10/man-hour 


S20/ft Or 550,0007 
system 


$.50/gallon 


$30/hr (w/crew) 
S$40/hr (w/crew) 


Soll Gale. 
Seo) galt. 
C203 gale 


Poel / Gare. 


S38 6007 5 veans 


$50,000/ 4 years 


$50,000/4 years 





11. Endless belt on water surface 27,500/3 years 
(can be barge mounted, barge costs $20/hr, 
capacity 40 gallons per minute, maint. cost/yr 
sw o0, Storage costs S600/yr) 


12. Suction device for use w/sorbents 916,000/4 years 


(incl. spreader, storage and decanting tanks, 
maint. costs $4,600/yr, storage costs $500/yr) 
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Paap B20 


LABOR HOURS FOR RESPONSE TO 


VARIOUS POLLUTION 


INCIDENT SIZES AS 


USED IN THE BATTELLE-NORTHWEST STUDY [ref.29| 


SPILL RESPONSE METHOD 
1. Pumps and spray 
equipment 

2. Advancing skimmer 
3. Gellants/conveyor 
4. Sorbents/conveyor 


5. Endless belt on water 
surface 


6. Sorbents/suction 
levice 


2700 GAL 


Jy) 
Za 


35 


16 


295) 


SPILL 


IL 37) 


270,000 GAL 
SPILL 


52 
700 
132 


800 


300 


800 


G7 507.000 
GAL SPILL 


1200 
14000 
15200 


17 G00 


6000 


17000 





The following pages are tables of the statistical pro- 
perties of ten variables pertinent to analyses of MEP ac- 
tivities. Presented first is a summary of overall pro- 
perties. The observations (24) represent 3 quarters of 
data for each of 8 areas. The three quarters are 4th 
quarter, 1973, and lst and 2nd quarters, 1974. The areas 
are the Coast Guard jurisdictions for the Captain of the 
Port or Port Safety Offices in Seattle, Portland, Concord, 
San Francisco, Monterey, Humboldt Bay, Los Angeles/Long 
Beach, and San Diego. 

The ten variables addressed are as follows: 

1. Millions of barrels of petroleum transferred. 

2. Tank vessel transits. 

3. Petroleum handling waterfront facilities. 

4. Number of cleanups in which Coast Guard personnel 

participated. 

5. Coast Guard man-hours used in those cleanups. 

6. Number of spills reported. 

7. Volume of oil spilled. 

8. Coast Guard man-hours used in spill investigations. 

9. Coast Guard man-hours used in MEP administrative 

acto it Les 


10. Coast Guard man-hours used in MEP support activities. 
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19) Gelal 8) Ilka eye Zak 


STATISTICAL PROPERTIES OF 10 VARIABLES 
ANALYZED FOR ALL 8 WEST COAST AREAS 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN IA) ayes 
STANDARD DEVIATION 82,949 
MEDIAN ref 30 
MINIMUM VALUE O23 00 
MAXIMUM VALUE Fo OO? 
RANGE 104.700 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN 10 D2 0 
STANDARD DEVIATION 905.000 
MEDIAN 1028.500 
MINIMUM BALUE 50.000 
MAXIMUM VALUE 2233.000 
RANGE Zic3.000 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN 37a? 5 
STANDARD DEVIATION 30.416 
MEDIAN Br 500 
MINIMUM BALUE 6.000 
MAXIMUM VALUE 98.000 
RANGE S200 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN eo 0 / 
STANDARD DEVIATION 2, (a INe 
MEDIAN its 000 
MINIMUM VALUE 0.0 

MAXIMUM VALUE 8.000 
RANGE 8.000 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN aOr 0 25 
STANDARD DEVIATION 242.245 
MEDIAN 20000 
MINIMUM VALUE O70 

MAXIMUM VALUE 1152.000 
RANGE PS. 000 
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PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 24 OBSERVATIONS OF VARIABLE 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


140 


Jy lace vgs sf 
od ae co 
5.000 
291.000 
286.000 


451.000 
S32 ge 
1972 3.00 
5.000 
2000.000 
egy. 000 


829.042 
A 3753.05 
375.000 
9.000 
3800.000 
87 91.000 


204.41) 
SES = eee 
82977500 
100.000 
4038.000 
3938.000 


(92h ee 
30.30) 
750 00 
0.0 
2160.000 
Zo 000 


63 


ae 


3h 


9; 


10: 





EAM iS i isnee 2 


SPP tSTPCAL PROPERTIES OF THE 10 VARIABLES 
FOR THE CONCORD AREA 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 1: 


MEAN 34.867 
STANDARD DEVIATION 455332 
MEDIAN 26.300 
MINIMUM VALUE 302000 
MAXIMUM VALUE Ba. 500 
RANGE 8,300 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 2: 


MEAN 546.000 
STANDARD DEVIATION OO 
MEDIAN 546.000 
MINIMUM VALUE 546.000 
MAXIMUM VALUE 546.000 
RANGE 0.0 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 3: 


MEAN 26.000 
STANDARD DEVIATION 00 
MEDIAN ZoOn000 
MINIMUM VALUE 26.000 
MAXIMUM VALUE 26. 000 
RANGE 0-6 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 4: 


MEAN 02.3335 
STANDARD DEVIATION Oma? 7 
MEDIAN OO 
MINIMUM VALUE OTe) 
MAXIMUM VALUE 1 OUONG, 
RANGE 12000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 5: 


MEAN 46.667 
OTANDARD DEVIATION 80.829 
MEDIAN Ono 
MINIMUM VALUE 0.0 
MAXIMUM VALUE 140.000 
RANGE 140.000 


141 





PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 6: 


MEAN 7 44,333 
STANDARD DEVIATION 1) 32 
MEDIAN 41.000 
MINIMUM VALUE 35.000 
MAXIMUM VALUE 57.000 
RANGE 22.000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 7: 


MEAN fis 00d 
STANDARD DEVIATION Oy oS 
MEDIAN Zi 000 
MINIMUM VALUE > 0100 
MAXIMUM VALUE ADA (010) 
RANGE 96, 000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 8: 


MEAN 67 000 
STANDARD DEVIATION 455%5)/ 
MEDIAN 697-2000 
MINIMUM VALUE 292,000 
MAXIMUM VALUE lg BIL 2) 0) Oe 
RANGE 2G 000 


Perri SeOr THE 3 OBSERVATIONS OF VARIABLE 9: 


MEAN As 33.5 
STANDARD DEVIATION Om. 9 7 
MEDIAN 392.2000 
MINIMUM VALUE 392.2100 0 
MAXIMUM VALUE 480.000 
RANGE 88.000 


PROPERTIES OF THE 3 OBSERVATION OF VARIABLE 10: 


MEAN to >,.06/ 
STANDARD DEVIATION 7.0.93 
MEDIAN 1606.000 
MINIMUM VALUE 575.000 
MAXIMUM VALUE POI6 000 
RANGE S570:00 
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EXHaipdel B23. 


ola iol reCAL PROPER > OF THE 10 VARIABLES 
FOR THE LOS ANGELES/LONG BEACH AREA 


PROPERTIES OF THE 3 OBSERVATIONS OF THE VARIABLE 1: 


MEAN POs. 067 
STANDARD DEVIATION ees rast 
MEDIAN OZ. 500 
MINIMUM VALUE 101.700 
MAXIMUM VALUE 105.000 
RANGE a5 00 


PROPERTIES OF THE 32 OBSERVATIONS OF THE VARIABLE 2: 


MEAN 22355000 
STANDARD DEVIATION 0.0 
MEDIAN 2255, 20010 
MINIMUM VALUE 2233.000 
MAXIMUM VALUE 22552000 
RANGE 0.0 


PeOPERTi bo Ob Be 3 OBSERVATIONS OF THE VARIABLE 3: 


MEAN 39.000 
STANDARD DEVIATION 0.0 
MEDIAN 39.000 
MINIMUM VALUE 39.000 
MAXIMUM VALUE 39.000 
RANGE 0.0 


PROPERTIES OF THE 3 OBSERVATIONS OF THE VARIABLE 4: 


~ MEAN Ze OG7 
STANDARD DEVIATION 0.577 
MEDIAN 3.000 
MINIMUM VALUE 22000 
MAXIMUM VALUE 3.000 
RANGE 1.000 


PROPERTIES SOR eiilijs 3s OBSERVATIONS OF THE VARIABLE 5: 


MEAN PSO 00 
STANDARD DEVIATION 187.086 
MEDIAN 26.000 
MINIMUM VALUE 20.000 
MAXIMUM VALUE 347.000 
RANGE 5272000 
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PROPERTIES OF THE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROP Or fH 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROeph iso. OF THE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 
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205% 
Dik 
Loe. 
TEs 
Zo, 
42. 


ehaitel e 
250% 
965). 
602. 
102. 
415. 


5N6) 3) Se 
170. 
S64 i. 
3460. 
3800. 
340. 


NAO 
20 
.000 
11053 
Tra Oe 
SDE 


1140 


AOC. 

69° 
2040. 
2040. 
216.0% 
ah (6) 


VARIABLE 6: 


667 
a0 
000 
000 
000 
000 


VARIABLE 7: 


000 
1S 
000 
000 
000 
000 


VARIABLE 8: 


667 
ELS 
000 
000 
000 
000 


VARIABLE 9: 


5) 4) 
207 


000 
000 
000 


VARIABLE 10: 


000 
ZS2 
000 
000 
000 
000 





EXP UB. 24 . 


SevwelotwCAl PROPERTEES Or THE 10 VARIABLES 
POR THE SEARTLE AREA 


PROUPRi@egomon IH 3 OBSERVATIONS OF VARIABLE 1: 


MEAN 35. 667 
STANDARD DEVIATION 22.404 
MEDIAN 2500 
MINIMUM VALUE 20.500 
MAXIMUM VALUE 61.400 
RANGE 40.900 


PROPER i@pomor THe 3 OBSERVATIONS OF VARIABLE 2: 


MEAN 2095 2.0100 
STANDARD DEVIATION 020 
MEDIAN 2098.000 
MINIMUM VALUE 2098.000 
MAXIMUM VALUE 2075201010 
RANGE Or30 


PROPECMigemor THE 3 OBSERVATIONS @F VARIABLE 3: 


MEAN 930100 
STANDARD DEVIATION O20 
MEDIAN 98.000 
MINIMUM VALUE 83.000 
MAXIMUM VALUE 95. 000 
RANGE O00 


PROVE weemwor THE 3 OBSERVATIONS OF VARIABLE 4: 


MEAN iy CENe 
STANDARD DEVIATION Zoo] 
MEDIAN S00 
MINIMUM VALUE 120100 
MAXIMUM VALUE 6.000 
RANGE 5.000 


PROP eo oM eles Ss sOpSERVATIONS OF VARIABLE 5: 


MEAN iZr00.0 
STANDARD DEVIATION VSG? 2 
MEDIAN 65.000 
MINIMUM VALUE Tvs) ONG, 
MAXIMUM VALUE 24-9 20.00 
RANGE 254.000 
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PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPER E@eomor THE 3 OBSERVATIONS OF VARIABLE 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 8: 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


260.000 
BiG 1 
245.000 
244.000 
291 2 Oa 
47.000 


ors > 
287.340 


1007.000 


Bakor 0 0 


FUSS 00 


76 s000 


SZ eo? 
421.450 


TO! KON, 


318.000 


FOS3s= 000 


765.000 


2045333 
1726.924 
1114.000 

984.000 
4038.000 
3054.000 


6% 


We 


9: 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 10: 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 
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ao 2000 
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Ee vie 25 


STATISTICAL PROPERTIES OF THE 10 VARIABLES 
FOR THE SAN FRANCISCO AREA 


PROPERTIES OF THE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


So 
OF 
Sion. 
3h 
5. 
OF 


PROPER wioeO HE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVAITION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


1411 


PROPER witoeOn tHE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROC witoe Oe Lak 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPER Git owOr -EHE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 
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So oe a2 a = 


oO OO © 


VARIABLE 1: 


000 
0 
000 
000 
000 
0 


VARIABLE 2: 


.000 
Oe 
oy Eee 
3b 5) Ue 
1S a 
OF 


0 
000 
000 


VARIABLE 4: 


an > am Bl aw a = 


VARIABLE 5: 


oOoOCO OO 






PROPERTInS@@MeIHE 3 OBSERVATIONS OF VARIABLE 6; 


MEAN 45 4.3.33 
STANDARD DEVIATION 550.00 
MEDIAN HES. 000 
MINIMUM VALUE FOZ 000 
MAXIMUM VALUE Hos 20010 
RANGE 63.000 


P Orme hibowon SbHE 3 OBSERVATIONS OF VARIABLE 7: 


MEAN HOO. 385 
STANDARD DEVIATION 88.636 
MEDIAN a OCD 
MINIMUM VALUE ~35.000 
MAXIMUM VALUE 198.000 
RANGE 1732000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 8: 


MEAN DoI9e5 55 
STANDARD DEVIATION 3322020.) 
MEDIAN 432.000 
MINIMUM VALUE 374.000 
MAXIMUM VALUE 91220010 
RANGE 638.000 


EPLOrPV Eh ViaivemOr Hib 3s OBSERVATEONS OF VARIABLE 9: 


MEAN 20000 0 
STANDARD DEVIATION ee. 0> 
MEDIAN ES OE C100 
MINIMUM VALUE 1000.000 
MAXIMUM VALUE 130020010 
RANGE 300.0100 


PROPER Gen omOr THES OBSERVATIONS OF VARIABLE 10: 


MEAN 1066.66/7 
STANDARD DEVIATION Sy Bis 
MEDIAN LOO. O00 
MINIMUM VALUE 1000.000 
MAXIMUM VALUE LOC O00 
RANGE LOOZ O00 
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EXH PEW 2226 


Sweet CAL PROPERTIES OF THE 10 VARIABLES 
FOR THE MONTEREY AREA 


PROPER wip ewor fab 3 OBSERVATIONS OF VARIABLE 1: 


MEAN 8.800 
STANDARD DEVIATION 3.470 
MEDIAN 10.600 
MINIMUM VALUE 4.800 
MAXIMUM VALUE 1.20100 
RANGE 6.260 


PROrEe tome neaah 3 OBSERVATIONS OF VARIABLE 2: 


MEAN a2 0010 
STANDARD DEVIATION O20 
MEDIAN P2000 
MINIMUM VALUE 112.000 
MAXIMUM VALUE gOS 8) 
RANGE Or0 


PROPERWUG ower Wee, 3 OCBSERVATIONS OF VARIABLE 3: 


MEAN 8.000 
STANDARD DEVIATION 0.0 
MEDIAN 8.000 
MINIMUM VALUE 8.000 
MAXIMUM VALUE 8.000 
RANGE 0.0 


PROPER weoror Iht 3 OBSERVATIONS OF VARIABLE 4: 


MEAN ORES eee: 
STANDARD DEVIATION Oia) / 
MEDIAN 0.0 
MINIMUM VALUE O70 
MAXIMUM VALUE O00 
RANGE 12000 


PROC ERP eowOr lane 3s OBSERVATIONS OF VARIABLE 5: 


MEAN 384.000 
STANDARD DEVIATION 665.108 
MEDIAN 0.0 
MINIMUM VALUE 0.0 
MAXIMUM VALUE 1152.000 
RANGE bi 2.000 
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PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 6; 


MEAN O53 
STANDARD DEVIATION Lwoed 
MEDIAN 6.000 
MINIMUM VALUE 5. 000 
MAXIMUM VALUE 8.000 
RANGE 3.000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 7: 


MEAN 672.667 
STANDARD DEVIATION Piao oa 
MEDIAN Po O00 
MINIMUM VALUE 000 
MAXIMUM VALUE 2000.000 
RANGE de 2)5) 6, ONO 


PROPER PEomor HE 3 OBSERVATIONS OF VARIABLE 8: 


MEAN 28.667 
STANDARD DEVIATION 27.429 
MEDIAN eNO Ol 
MINIMUM VALUE S000 
MAXIMUM VALUE 60.000 
RANGE 51.000 


PROPER poe Oretit; 2 OBSERVATIONS OF VARIABLE 9: 


MEAN 106.667 
STANDARD DEVIATION oe 7 
MEDIAN 100.000 
MINIMUM VALUE 100.000 
MAXIMUM VALUE 120.000 
RANGE 20.000 


PROPERI@RS OF THE 3 OBSERVATIONS OF VARIABLE 10: 


MEAN 6.667 
STANDARD DEVIATION ass 54 7 
MEDTAN O)..0 
MINIMUM VALUE 0.0 
MAXIMUM VALUE 20.000 
RANGE 207. C100 
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BABI BIT 3B? 


Sites TiecAL PROPERTIES OCF THE 10 VARIABLES 
FOR THE HUMBOLDT BAY AREA 


PROPGR te emor THE 3 OBSERVATIONS OF VARIABLE 1: 


MEAN 0.633 
STANDARD DEVIATION 0.3106 
MEDIAN 02700 
MINIMUM VALUE 0.300 
MAXIMUM VALUE 0.900 
RANGE 0.600 


PLOPontittemene THs OBSERVATIONS OF VARIABLE 2: 


MEAN 89.000 
STANDARD DEVIATION 0.0 
MEDIAN 89.000 
MINIMUM VALUE 89.000 
MAXIMUM VALUE 89.000 
RANGE 0.0 


PROPER etter etait 3S OBSERVATIONS OF VARIABLE 3: 


MEAN 6.000 
STANDARD DEVIATION O90 
MEDIAN 6.000 
MINIMUM VALUE 6.000 
MAXIMUM VALUE 6.000 
RANGE 0.0 


Pore wteomOere tit > OBSERVATIONS OF VARIABLE 4: 


MEAN 1.000 
STANDARD DEVIATION 1.000 
MEDIAN 1.000 
MINIMUM VALUE 0.0 

MAXIMUM VALUE 2.000 
RANGE 2.000 


PROPER ipower tht 3 OBSERVATIONS OF VARIABLE 5: 


MEAN 67.667 
STANDARD DEVIATION 100.281 
MEDIAN 20.000 
MINIMUM VALUE O70 

MAXIMUM VALUE 183.000 
RANGE Hes) S55 O1ON6) 





PROP Rift omOr TH 3 OBSERVATIONS OF VARIABLE 6: 


MEAN 10.667 
STANDARD DEVIATION oi. Dee2 
MEDIAN Jar. 0100 
MINIMUM VALUE 7.000 
MAXIMUM VALUE 14.000 
RANGE 72000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 7: 


MEAN 18.333 
STANDARD DEVIATION bs 2003 
MEDIAN O20 o 
MINIMUM VALUE 5.000 
MAXIMUM VALUE S100 0 
RANGE 36.000 | 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 8: 


MEAN 136533 
STANDARD DEVIATION Li OG 0 
MEDIAN 74.000 
MINIMUM VALUE 65.000 
MAXIMUM VALUE 87.000 
RANGE 22.000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 9: 


MEAN 22377007 
STANDARD DEVIATION $0202 2 
MEDIAN 241.000 
MINIMUM VALUE 189.0600 
MAXIMUM VALUE 241.000 
RANGE 52.000 


PROPEREFIES OF THE 3 OBSERVATIONS OF VARIABLE 10: 


MEAN 162667 
STANDARD DEVIATION 28.868 
MEDIAN O80 
MINIMUM VALUE 0.0 
MAXIMUM VALUE SO C00 
RANGE 50.000 
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EXHi Edie 2o 


STATISTICAL PROPERTIES OF THE 10 VARIABLES 
FOR THE SAN DIEGO AREA 


PROPERUiwowor iit 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 3 OBSERVATIONS 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPERTIES OF THE 3 OBSERVATIONS 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


OR rFPRrPOP 


OF 


lio) 
0 
bse 
.000 
de 
70 


PROPER ET EBowOr thr 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


PROPEL Mabe Or The 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


53 


oOo0O 00 © 
oOooo0O Oo 


Soa) GS 


VARIABLE 1: 


. 3000 
~436 
- BOO 
.000 
.800 
e100, 


VARIABLE 2: 


. 000 
9) 
. 000 
000 
.000 
.0 


VARIABLE 3: 


000 


000 


000 


VARIABLE 4: 


VARIABLE 5: 


ooo 0 0 O° 






PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 6: 


MEAN Ooms 25 
STANDARD DEVIATION 24,997 
MEDIAN 82.000 
MINIMUM VALUE 50.000 
MAXIMUM VALUE 97 2000 
RANGE 47.000 


PROPERU@ES OF THE 3 OBSERVATIONS OF VARIABLE 7: 


MEAN 2932338 
STANDARD DEVIATION 229% FAG 
MEDIAN 334.000 
MINIMUM VALUE 46.000 
MAXIMUM VALUE 2007-000 
RANGE 454.000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 8: 


MEAN 169.000 
STANDARD DEVIATION Bape eZ 
MEDIAN 161.000 
MINIMUM VALUE 152.000 
MAXIMUM VALOE 194.000 
RANGE 42.000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 9: 


MEAN 640.667 
STANDARD DEVIATION 24.826 
MEDIAN 655.000 
MINIMUM VALUE 612.000 
MAXIMUM VALUE bo5.000 
RANGE 43.000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 10: 


MEAN L6G a3 
STANDARD DEVIATION 20 2.07 
MEDIAN 175.000 
MINIMUM VALUE 140.000 
MAXIMUM VALUE fs 0.00 
RANGE 35.000 
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EXH@EwE =b.29'. 


Sawer rCAL PROPERTIES OF THE 
FOR THE PORTLAND AREA 


10 VARIABLES 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 1: 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE | 
MAXIMUM VALUE 
RANGE 


a5 


1 


PROPERTIES OF THE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


ee 
OF 
iby 70 
dial. 
Liga ae 
OF 


PROPERTIES OF THE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


68. 
Os 
68. 
Gian 
68. 
O.. 


PLOrPER bib ow Or Ht 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 


m OO fm Ohm MN 


PROPERMUmosOr THE 3 OBSERVATIONS OF 


MEAN 

STANDARD DEVIATION 
MEDIAN 

MINIMUM VALUE 
MAXIMUM VALUE 
RANGE 
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SZ 
537 
eS 20 
80. 
Sioa 
Oy 


iL 
oF 
oor 
0 
2 


B67 


VARIABLE 2: 


000 
0 
000 
000 
000 
0 


VARIABLE 3: 


000 
0 
000 
000 
000 
0 


VARIABLE 4: 


-667 
P2a2 
.000 
5 ONG, 
.000 
.000 


VARIBLE 5: 


667 
003 
000 
000 
000 
000 





PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 6: 


MEAN 140,000 
STANDARD DEVIATION 19.468 
MEDIAN 163.000 
MINIMUM VALUE io56 000 
MAXIMUM VALUE r92 000 
RANGE 37.000 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 7: 


MEAN O23 
STANDARD DEVIATION 4535500 
MEDIAN 272 ..000 
MINIMUM VALUE 134.000 
MAXIMUM VALUE oi 0'08 
RANGE 907.000 


POE wibscwOn THE 3 OBSERVATIONS OF VARIABLE 8: 


MEAN WAEZ.. 6 6:7 
STANDARD DEVIATION 240.421 
MEDIAN 129. 000 
MINIMUM VALUE 441.009 
MAXIMUM VALUE 898.000 
RANGE 457.0100 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 9: 


MEAN 1445.333 
STANDARD DEVIATION See we ts) 5): 
MEDIAN 1410.000 
MINIMUM VALUE 1Si9- 0010 
MAXIMUM VALUE eo 000 
RANGE Pom 200 0 


PROPERTIES OF THE 3 OBSERVATIONS OF VARIABLE 10: 


MEAN SGN 3.3 3 
STANDARD DEVIATION POS. 633 
MEDIAN 808.000 
MINIMUM VALUE 793.000 
MAXIMUM VALUE 983.000 
RANGE | FIO. 000 
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APPENDIX C 
A HYPOTHETICAL MEP ORGANIZATION 
POR THE STALE OF WASHINGTON 

This appendix presents a hypothetical organization -tomper- 
form the MEP Aumeclone of investigation and cleanup. The 
Organization was designed to respond to the amount, sizes, 
and locations of spills occurring in the State of Washington 
in fiscal year 1974. It was formulated in accordance with 
the assumptions listed in the text of this study. 

The list of costs was derived and priced by the following 
procedures: 

1. Equipment inventories of various Coast Guard units 
with Marine Environmental Protection responsibilities were 
reviewed. Those include Captain of the Port offices and the 
Strike Teams of the National Strike Force. 

2. Equipment inventories and price lists of commercial 
firms who perform pollution cleanup functions were reviewed. 
These provided prices for some of the equipment, booms, sor- 
bents, disposal tanks, pumps, power units, and personnel pay 
scales. 

3. Estimates of necessary equipment and prices were 
given in conversations with various Coast Guard personnel 
employed in MEP billets. 

4. General Telephone Co. provided information on the 


costs of radiotelephone communication equipment. 


JP are 






5. .The General Services Administration provided infor- 
mation on vehicles and building expenses. 

6. Newspaper advertisements were used to insure that 
the prices listed were within the range of prices in the 
open market. 

7. Federal supply schedules gave operation details 
and prices of some equipment. 

8. Coast Guard contracts for spill cleanup provided 
samples of equipment being used and the prices thereof. 

9. Census of Governments contains salary schedules 
for State employees. 

10. Commandant Notice 7100, "Annual Standard Personnel 


Costs; furnishing of," lists Coast Guard personnel costs. 
These were used for comparison. 

ll. The Battelle Study, mentioned previously, provided 
information on costs, equipment lists, operating and main- 
tenance costs, equipment life expectancies and performance 
characteristics. Operating and maintenance costs, and equip- 


ment lives used therein are those for equipment used in the 


Chemical and Petroleum industries. 
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Ja sUIUS IEG o. (5 0 


HYPOTHETICAL WASHINGTON ORGANIZATION 


Operating Units 


AREA INVESTIGATION TEAM CLEANUP TEAM # PERSONNEL 

1. N. Puget Sound Yes Yes 6 
2. S. Puget Sound Yes Yes 6 
3. Port Angeles Yes Z 
4. Longview/Kalama Yes Z 
5. Kennewick/Pasco Yes 77 4 
6. Grays Harbor Yes = 

2 


Administrative Staff 
FUNCTION 


1. Review, liaison, filing, coordi- 
Metlon 


yeeeconteroller, contractor, supply 


Sariraining, relief 


Stockpiling sites without personnel 


1. Upper Columbia River 


Iss, 


# PERSONNEL 


olus 





EMME BIT C.2 


ORGANIZATION CHART OF HYPOTHETICAL STATE ORGANIZATION 





EXECUTIVE BRANCH | 
STATE GOVERNMENT | 





Uses. COAST GUARD 









OTHER FEDERAL 
AGENCIES 










ADMINISTRATOR OF 
THE ORGANIZATION 


1. Intergovernmental liaison 

2. Review, process, forward 
reports and claims to U.S. C.G. 
3. Maintain central files 

4. Coordinate unit activities 
See “Sonne. Supervision 


TRAINING 









CONTROLLER 









IeeCOOrTGdInatce traning 


1. Budget 

2. Pay 2. Gonauce drills 
Seoupply 3. Relieve absences 
ameecontractin 






gt A > rn 


| 


OPERATING UNITS AT | 
VARIOUS LOCATIONS 


1. Conduct surveillance 

2. Conduct investigations | 
3. Conduct cleanups | 
4, Maintain equipment ml 
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Pere dele . 3 


Hy PoOrnn Tl CAR PERSONNEL PAY LEVELS 


Administrative Staff Base Pay Emp. Exp staal Total 
Supervisor SA 5.00 $2,400 SOO O10 
Operations Assistant 4010 0 2500 £6,500 
Controller 14,000 2,500 Gr5 OG 
Secretaries, Supply Clerk 8,000 ZA 0100 10,000 

Operating Units personnel 
Supervisors 14,000 2200 a7 0) 20,000 
Investigators, Cleanup 2000 275010 3,000 7 >. 508 

Training personnel 
Supervisor Is: S100 27 5010 cS S00) 
Assistant 12,000 Zz, 500 14,500 


Employer's expense includes F.I.C.A., Federal and State Unem- 
ployment tax, Pension and Health plans, and Workmen's Compensation. 
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EX iB Ere . 4. 


COST OF CLEANUP EQUIPMENT 
iN HYPOTHE Ti CA ENTORY 


Communication Equipment 
Portable radio sets (6) $2,000 
Radiotelephones (2) ig aes 


Photographic and Recording 
Equipment 


Polaroid cameras (2) 300 

35MM Reflex cameras (2) 500 

Cassette Recorders (2) 250 
Boars 

Inflatable w/ outboard Dupls 0N0) 


boat w/ trailer and motor 4,000 
Booms 


BOGONELs, portable w/ trailer 
8,000 


Spreading and Removal Equip- 
mene 


Pumps w/ power units (2) 4,000 

Hose w/ spray equipment 1,000 

Suction units or eines li OO 
Vehicles 


4-wheel drive carryalls 10,000 
(2), 


B62 


yearly years 


maint. 


$200 


3,600 


200 
200 


5110, 


450 


800 


400 


400 
100 


0 


27100 


life 


subsequent 
replacement 
annual 
cost 


00 © 


de 0) 
250 


25 


833 


800 


4,000 


800 
220 


300 


Si cess, 





subsequent 





replacement 
yearly years annual 
Mormme. lite cost 
7. Sorbents 
50 lb bags (200) 1,100 Tech. WALZ e200 
8. Portable tank-250 gals. 500 23 10 50 
8. Ancillary Costs 
Hand tools 1,000 Ryne 1 IL Ata 
Block and tackle 2097 12.50 2 ZS 
Bird Care gear 50 la Ble 1/2 100 
Expendables 100 Nae 2 I 200 
Waste disposal drums 50 20 S) 10 
Fresh Air Equipment Packs 
1,200 240 4 300 
Lights 250 25 2 125 
10. Personal equipment IL ol Stare 2 70 
Initial expense Sai 150 Owes 269 OL 
& op/maint. 225 


Total year 1 SSP Sys) 


IhGiS 





jap es ight Opa ye 


OTHER HYPOTHETICAL EXPENSES 


ACCOMMODATION EXPENSE 


Office, storage, garage space $6,000 
Po0Omsa. £t. @ S.20/mo. 


Office space w/ adjacent parking 1h PO. 
mOog sq. ft. @ $.50/mo. 


Office space $4,800 
imOoO sq. ft. @€ $.40/mo. 


TRAINING EXPENSE 


4 weeks per man $1,000 


ADDITIONAL TRAVEL EXPENSE 


Wee OCuc of immediate area per month, $200/mo. 
one air assistance per quarter, for 
two team members, for full teams. 
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EARMe IT €, 6. 


Hype ined teAEaCOSstoerOR OTHER 
NECESSARY EQUIPMENT 


years subsequent 
initial annual approx. annual 
cost maint. life expense 
Remote stockpile of 
cleanup equip. 
Boom $8,000 S50 10 $800 
Sorbent mat'l 2,750 Mesa. 2 ip, o74 
Disposal drums 250 10 10 25 
Block and tackle 250 me 5 50 
ieee ils $11,250 $70 $2,250 
Investigation team 
budget 
Portable radios $1,000 $100 Z $500 
Radiotelephones Mea. 3,600 wal n.a 
Polaroid cameras 300 200 Z 150 
35MM Reflex cameras 500 200 Z 250 
Cassette recorders 250 50 Z 250 
Sedans 6,000 2,100 3 2,000 
Special clothing 500 150 Z 250 
Sampling equip. _ 400 Mitel. 1 400 
Totals $8,950 $6,400 58,675 
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Jap JelsWsl Cdk. (SG 


TOTAL COST TO WASHINGTON 


subsequent 
annual annual replacement 
personnel ops & annual 
Initial costs maint. expense 
1. Cleanup personnel 
pee 17,500 $140,000 
2 @ 20,000 40,000 
2. Cleanup equip. SO 7625 S287, 38 $74,003 
3. Accommodations e200 
4. Travel 4,800 
Cleanup totals S110 ,625 Sica, c00 549,633 $74,003 
5. Invest. personnel 
ie 2 Sl], 500 210,000 
6. Equipment ao 7 00 38,400 17) A0rane 
7. Accommodations 6,100 
Invest. totals Soe 00 S20 OOO 544,500 S227, 050 
8. Admin. personnel 
1 @ 20,000 ZO 0010 
Pea) 16,500 557.000 
3 @ 10,000 S110) 0/106 
9. Accommodations 37 000 
Admin. totals Syei si OO 53,6000 
10. Training personnel 
ie S500 eyes 0) 0, 
2765147500 29000 
Jl. Accommodations 1,200 
m2. Training 31,000 
Training totals $75,000 S200 
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UCP COsT TOV AcHiNGTON-cont. 


subsequent 
annual annual replacement 
personnel ops and annual 
nsiste 2 al! costs maint. expense 
motals » 64,325 Soros 69,933 1 Og o> 
Initial expense Sie) |) ASI eys: 
& 25% overhead $201,890 
Zota | $1,009,448 
Total w/inflation See soe 7 
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